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Again it’s Pratt & Whitney power for postwar 
aircraft. Now it’s the Consolidated-Vultee 240 
and Martin 202 and 303. Each of these new 
aircraft, capable of carrying 30-40 passengers 
at 300 m.p.h., will be powered by two R-2800 
dependable Double Wasp engines. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD 8, CONNECTICUT 
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The Twin Cities Airport 
For The Private Flier 


E xecutives flying in company planes to St. 

Paul or Minneapolis, or private fliers piloting 
their own ships towards the Minnesota and Wis- 
consin vacationlands. find Northport, at White 
Bear Lake. Minn., one of the country's finest pri- 
vately owned airports — and only 20 minutes by 
car from the Twin Cities. 

Northport Airport has everything the flier likes 
— overnight accommodations, wide. long, excel- 
lently maintained runways, ample hangar space, 
completely equipped shops (CAA Approval No. 
2767 ) for maintenance of both aircraft engines 
and propellers — and experienced, capable per- 
sonnel ready to give courteous service that is 
prompt, efficient, complete. 


Naturally. Northport supplies its customers 
with superior lubricants and fuels — Texaco Avia • 
lion Gasoline and Texaco Aircraft Engine Oil 
exclusively. Texaco products are the choice of pro- 
gressive airport operators everywhere, and of 
leading airlines as well. In fact — more revenue 
airline miles in the US. are flown with 'Texaco 
Aircraft Engine Oil than with any other brand! 

Let these leading airports and airlines guide you 
in your selection of aviation lubricants and fuels. 
For Texaco Products and Lubrication Engineering 
service, call the nearest of the more than 2.100 
Texaco distributing plants in the 48 States, or 
write The Texas Company. Aviation Division. 1 35 
East 42nd Street. New York 17. N. Y. 


Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


E S MEITON EVERY 



IATION 


CONTENTS FOR JULY, 1946 


Volume 45 • No. 7 


Briefing for July 5 

Down the Years in Aviation’s Log 5 

Editorial — So . . . Don't Write Off Piston Engine Development 37 

Soldier Beware Kenneth R. MacDonald 38 

Will Gliders Close South America's Transport Gap? George M. Galster 42 
Aviation Sales & Service 

Why Not Check Lists for Private Pilots? Villi* Nye 44 


Aviation Maintenance 

War-Baby Flight School Becomes Focal Servicing Base 
Aviation’s Maintenance Notebook 


Aviation Research — Engineering — Production 

Practical Engineering of Rotary Wing Aircraft, 1 Paul H. Stanley 55 

Positive Action Lube System Proved for Goodyear F2G V. S. Kupelian 66 

Supersonic Plane and Jet Bombers Revealed by Army Air Forces 68 

British Airliner Pressurization Initiated On Tudor 1 70 

See Promise in I.ow-Density Core for Aircraft Laminate Components 

R. E. Maier 72 

Holler-Mounted Maps Expedite Position Finding 74 

Aircraft Acoustical Problems and Possible Solutions, I K. R. Jackman 75 


Aviation's Sketchbook of Design Detail 93 

For Better Design . 99 

Aviation’s Engineering Data Book I® 3 

Review of Patents Ellon II. Brown. Jr. 105 

New Products and Practices 


Field Operations 

Keep That Overhead Under Your Thumb Charles A. Parker 80 

Tagging the Bases 33 

As the Operators See It 33 


Aviation Finance 



Profits Balanced by Reconversion Costs, I Raymond I.. Hoadley 84 

Aviation Electronics 

New Accuracies Attained With Radio Altimeters 85 

Flying Equipment 

Doman-Frazier Reveals New 'Copter Projects 36 

Improved Funk Two-Placer Goes Into Production 87 


Military 

Speedy C.A.15 Fighter Built in Australia 

Percival Three-Sealer Is New Type RAF Trainer 

Side Slips 

Industry Publications 
The Aviation News 

National Aviation 109 

Coming Up 109 

Washington Windsock 113 

Aviation Manufacturing 115 


Transport Aviation 


Aviation Abroad 119 

Aviation Finance 121 

Aviation People 123 


AVIATION, July, 1946 





There is just one reason why so 
many Constellations and other super- 
airliners are being equipped with Goodyear 
tires. Both aircraft manufacturers and airline 
operators have learned from long experience that 
Goodyears are standout in ruggedness, depend- 
ability and safety — superiorities stemming 
from Goodyear’s 36 years of leader- 
ship in airplane tire develop- 


ment. No matter what your 
operation, or kind of ship, there is 
a Goodvear tire specially designed to 
meet your specifications — from extra-low to 
highest pressure types, bodied with rayon or nylon 
cord to meet any load requirement. For full 
data, write: Goodyear, Aviation Products 
Division, Akron 16, Ohio or I.os 
Angeles 54, California. 


More aircraft land on Goodyear tires 
than on any other kind 
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"Keep 'em flying" is only part of the 
story today — for design and production 
engineers and operators must not only 
keep ’em in the air, they must also keep 
'em quiet if complete comfort is to be 
an inherent quality of both transport 
and personal aircraft. In their efforts 
to cut down on the dinning decibels, 
Consolidated Vultee turned Chief Test 
Engineer Ken Jackman and his asso- 
ciates loose with only one requirement — 
reduce the noise. The result was a com- 
pletely fresh approach — with new tools 
—to the whole field of aircraft acousti- 
cal problems. The methods and equip- 
ment they developed in their quest are 
ably presented in Jackman’s own four- 
part series, beginning on page 75. 

Ken MacDonald, manager of the San 
Francisco Chamber of Commerce Avia- 
tion Department has, we think, done 
both the industry and countless ex-serv- 
icemen a signal service by preparing 
the feature article which we present on 
pages 39-41. For in it he gives some 



PAUL STANLEY, ^CHIEF ENGINEER ol the 

Nile, " Practical Engineering of Rotary Wing 
Aircrolt ." and we are — to put it mildly — more 
than a little proud to present much of this 
work of Paul and his associates in series form, 
starting this month on page 55. For those who 
come into the rotary wing held late, here's 
a brief on Paul's background: He was aero- 
nautical engineer. Flying Branch, McCook and 
Wright Fields from 1925 to 1 929, when 
he became associated with Harold Pitcairn, 
with whom he has worked ever since. He also 
worked directly with the late Dr. Juan de la 
Cierra when this Spanish genius was putting 
his engineering theory together; has a doien 
or so inventions in the rotary win g held; and 
has personally designed more than 40 different 
rotary wing blades. 


very sage advice to all those young men 
and women back from the war who plan 
on “going into aviation.” He doesn’t 
deny the many opportunities the in- 
dustry offers, but he does point out the 
many expensive pitfalls — points them 
out so clearly that the article is just as 
valuable for those already in the bnsi- 

Opportunities to use many of the war- 
created flight training facilities are out- 
lined in the story of one successful re- 
conversion, that done by Bevo Howard 
in South Carolina, where he took his 
war-baby Hawthorne flight training fa- 
cilities and set up a complete mainte- 
nance and service network that already 
is doing an outstanding civilian busi- 
ness. The how's and why’s are given in 
the article beginning on page 46. 

Thli year 1946 is a crucial one finan- 
cially for America’s sorely needed air- 
craft manufacturing indnstry. It’s cru- 
cial because of reconversion costs — those 
terrific items which are largely beyond 
control of the industry itself. To see 
just where the companies are likely to 
end up, Financial Editor Ray Hoadley 
has prepared a searching survey of their 
status as of the mid-year, with an an- 



MEET YOUR Atom Bomb Test reporters— two 

Aviation readers on one of the most important 
— if not actually THE Number One — experi- 
ments ever conducted by man. Scholer Bangs 
(left) Aviation's dynamic Pacihc Coast Editor , 
has been flown to the AAF base at Kwajalein , 
from where he will dispatch a specialised story 
on the many ramiheations of the airplane's huge 
part in the test. Phil Swain (right) editor of 
McGraw-Hill's "Power" and "Atomic Energy." 
went out aboard the Navy's press ship, and he 
will forward an overall story on the A-bomb 
experiment from that point. And, to continue 
giving Aviation readers complete coverage on 
the Atomic Age. all the McGraw-Hill resources 
have been employed to prepare a coming 
special 8-page section covering the hrst year's 

alysis of what the whole year's opera- 
tions may show on the profit and loss 
statements. It starts on page 84. 


Down the Years in AVIATION'S Log 


25 Vr. Ago (1921) — “Aeronautical 
Journal” advocates large bombers 
with no exterior wing bracing. . . . 
Navy conducts bombing tests on obso- 
lete battleships. . . . Deutsch prizes 
offered for international speed com- 
petition. . . . Airliner Engineering 
Corp. builds twin-engine 8, 600-lb. 
biplane transport, seating 30 pas- 
sengers. . . . Marine Corps uses DH-4 
for delivering subchaser repair parts 
at sea. . . . There are now 12 active 
aviation clubs in U. S. . . . Packard 
builds V-12 engine delivering full 
power at 6,000 ft. . . ; Sadi Leeointe 
breaks record at 220 mph. with Hisso- 
engined Nieuport. . . . Lts. Macready 
and Langham break two-man altitude 
record at 34,150 ft. in Lepere biplane 
with Moss-supercharged engine. 

15 Yr. Ago (1931) - -Paekard-Diesel- 
powered Bellanca, flown by W. Lees 
and F. A. Brossy, breaks non-refuel- 
ing record, flying 84 lu - ., 33 min. . . . 
French Lts. Paris and Gonard break 
seaplane record with 36 hr., 48 min., 
3,230-mi. flight. . . . Taking off from 
Paris, Frank Hawks flies to London 


for breakfast, then to Berlin for 
lunch, and back to Paris for dinner, 
elapsed time being 7 hr. 31 min. . . . 
0. W. A. Scott flies from England to 
Australia and return in 20 days 3 hr. 
. . . Domier DoX flies across Atlantic 
at 100 mph. . . . Air Corps flies 607 
planes over 35,000 total hours in 
maneuvers without accident to per- 
sonnel NACA opens new 60 x 30 

ft. wind tunnel. . . . Kellett, Pitcairn, 
and Buhl produce autogiros. . . . 
Aero Chamber opens air safety con- 
ference. 

10 Yr. Ago (1935)— North Ameri- 
can’s Pacific Coast factory starts pro- 
duction. . . . Emerson Mehlhose, of 
Wyandotte, Mich., makes new soar- 
ing altitude record of 6,516 ft. . . . 
UAL, now flying 1,500,000 mi. per 

mo., passes 100,000,000-mi. mark 

D. of C. tests blind landing equip- 
ment for transports. . . . Navy orders 
191 new planes and Army orders 77, 
... In one month, Congress passes 19 
bills dealing with aviation. . . . ATA 
holds eight regional conferences in 
place of single central meeting. 
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CABIN PRESSURIZATION CONTROL for high 
in which Kollsman has excelled for many years — the measuremer 
Currently, it has developed and is manufacturing to Lockheed spec 
late pressure in the Constellation's "Normalair" cabin. Aptly 
sensitive interacting assembly of pressure detecting units and a< 
pressure at a pre-set figure, but arrives at it in accordance with a 
against too great a pressure differential between cabin interior and the a 
•e control and its background in the manufacture of 
rs for other transport manufacturers. 


railed the "brain", this unit consists of a highly 


KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE D COMPANY 
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SINCLAIR POWER 
for WINGS to MEXICO 




A ONE of the major suppliers of fuel to 
Army and Navy Air Squadrons, 
Sinclair is proud to have introduced its 
aviation gasoline to commercial flying in 
planes of America’s greatest air transpor- 
tation company — American Airlines. 

Sinclair Aviation Gasoline is powering, 
Sinclair Pennsylvania Motor Oil is lubri- 
cating American Airlines Flagships on 


their daily flights from San Antonio, Texas, 
into Mexico, and on return flights from 
Mexico City and Monterey. Thus Sinclair- 
powered flight is now added to the 
hundreds of millions of miles of Sinclair- 
lubricated flight by American’s Flagships. 

Sinclair Aviation Gasoline will aid ad- 
vancement of transportation on national 
and international airways. 




G COMPANY, <30 FIFTH SVENOE, NEW YOHK 20. N.T. 
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DRIVERS . 


REED & PRINCE MFG. CO. 


. . . but ONE! 


Most styles of recessed head screws require as many as 4 
different drivers for the entire size range of heads. 

Reed & Prince Recessed Head screws require only ONE 
Reed & Prince driver to fit any style or the ENTIRE SIZE RANGE 
of heads! 

This means — no fumbling or false starts to find the right 
tool — less loss of time — less labor lag — faster production! 
Increased assembly speed is made possible by the Reed & Prince 
precision engineered recess — the driver or bit EXACTLY matches 
the recess — always drives with accuracy at full power! For your 
convenience Reed & Prince drivers are available in popular sizes — 
bits for all makes of hand or power drivers. Demand Reed & Prince 
recess — your guarantee of CONTROLLED manufacture. 


WORCESTER, MASS. 

"A HEAD of the times!" Any Reed & Prince 
5crew Driver or Bit fits any size or style of 
Reed & Prince recessed head screw or bolt. 


CHICAGO, ILL. 





NEW 

Mobilgas AIRCRAFT 

S//ES ELY//V& HORSEPOWER 


• Now both commercial and pri- 
vate plane operators can get 
war-proved super power plus! 

It’s Flying Horsepower — from a 
great new Mobilgas Aircraft! 

Since war’s end new improve- 
ments have been added to this 
sensational new aviation gasoline 
that boost its performance and 
economy standards still higher — 


mean even greater benefits to all 
plane operators! 

Get New Mobilgas Aircraft for 
Flying Horsepower! It's the result 
of the world’s greatest catalytic 
cracking program! 

SOCONY-VACUUM OIL CO.. INC. 


Mobilg 


IRCRAF 
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W hen H istory 
Repeats Itself . 


ISABELLA can keep a few 
jewels for herself . . . Columbus 
will need only one ship to 
FLY to America 


The good Queen Isabella went all the way out to here on a 
limb when she pawned the family plate to back Chris Colum- 
bus in his search for a new gateway to the fabulous Hast. Next 
time, Chris can put his entire crew of 88 men in a Martin 
Mars and FLY to America in a few hours . . . and, if she cares 
to, Isabella can join the party for the weekend. 

Trans- ocean travel is an everyday occurrence . . and U.S.- 
built planes are predominantly favored by the airlines that 
span the oceans, thanks to the constant efforts of the Ameri- 
can aircraft industry to provide greater speed and safety. 
Lightweight strength, inherent in OSTUCO Steel Tubing, 
provides aircraft designers with a marked advantage in plan- 
ning the even better planes of the future. Research facilities, 
experienced craftsmanship and on-time delivery will, as al- 
ways, be The Ohio Seamless Tube Company's contribution 
to the continued advancement of the aircraft industry. 
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PRECISION 

BEARINGS 
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After 26 Years . . • Wright Aeronautical Corporation is transferring 

all of its operations to its new, modern plant at Wood-Ridge, N. J., after 
more than a quarter-century in Paterson, during which the city became the world center, 
of aircraft engine development. Complete, compact, yet larger than the old plant, 
the Wood-Ridge factory will combine every modern feature for production 

and advanced research. This move will further contribute new power for 

the swiftly-changing requirements of military and commercial aviation. 




WRIGHT 


Aeronautical Corporation 

WOOD-RIDGE N.J. 



POWER FOR AIR PROGRESS 








One thing about using Torrington Needle 
Bearings that the plant men appreciate is the 
way they can help to speed up the efficiency 
of assembly lines. 

It's not only that their unit construction sim- 
plifies handling and speeds installation. The 
advantages start right back in the design stage 
where their small size and light weight help 
to solve many related design problems. 

Then getting ready for production is easier, 
too. No elaborate tooling-up is necessary— a 
plain bore, machined to proper dimensions, 
provides the bearing housing. 

Installation is a simple press fit... a single 
arbor press operation sets the bearing in posi- 
tion. No spacers or retainers are required to 
hold Needle Bearings in place. 


And because of the efficient lubrication of 
this modern anti-friction unit, special or com- 
plicated systems for lubrication are never re- 
quired. Even oil seals are unnecessary in many 
applications. 

So, when you adopt the use of Needle Bear- 
ings, you can count on increased efficiency of 
your own production lines. And that's some- 
thing we're all looking for these days. 

Our engineering department will gladly as- 
sist you in securing full benefits from the use 
of Needle Bearings. 

THE TORRINGTON COMPANY 

TORRINGTON, CONN. SOUTH BEND 21, IND 


TORRINGTON NEEDLE BEARINGS 
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The 51M is the answer to your need for VHF reception or monitoring. It is engineered for con- 
tinuous operation on a fixed, crystal controlled frequency between 118-132 me, and can be 
located at a remote, unattended position. This new VHF receiver provides reliable reception 
under extreme variations of operating conditions — it incorporates improved protection against 
humidity and temperature changes, fungus growth, and very strong signals. 

The output transformer has a balanced split secondary which can be used for simplex control 
circuits. Background noises can be effectively suppressed during the absence of a signal, by 
means of an adjustable carrier operated audio muting circuit. 

The SIM has excellent sensitivity at a high signal to noise ratio. The band-width for recep- 
tion is no less than 55 kc at 6 db attenuation and no more than 160 kc at 60 db attenuation. 
A VC provides essentially constant audio output. Write today for complete details. 

Collins Radio Company, Cedar Rapids, Iowa 

11 West 42nd Street 458 South Spring Street 

New York 18, N. Y. los Angeles 13, California 



...IN RADIO COMMUNICATIONS, 





Qarb enter 


WELPEP 

STAINLESS TUBING 


Easier fabrication of Stainless Tubing is a big step to lower unit costs. If you would 
like to speed bending, flanging, flaring and other operations, get in touch with us. 
We’ll be glad to put our experience to work on your problems. 

One of the best ways to cut fabricating costs is to specify Carpenter Stainless 
Tubing at the start of each job. Its uniform gauges save your time on each 
operation, and reduce rejects on final inspection. Each length is 100% hydro- 
statically tested. 

Quick Tad, about Stainless Tubing . . . 


THE CARPENTER STEEL COMPANY 


Welded Alloy Tube Division 
KENILWORTH, N. J. 
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partners in 


• Muny brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
... So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own "engineering 
partners"? 

In slide rules especially, you will find K & E precision invaluable. For it not 
only brings you a slide rule that is a joy to 
use, but it adds to your confidence in making 
every calculation. You will find Don Herold's 
booklet, "How To Choose A Slide Rule", 
amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 


creating 
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The past twenty-five years has wit- 
nessed a radical change in the field of 
gear and splined part production. It was 
twenty-five years ago that VINCO started 
building spline gages and master gears; since 
then archaic mechanical terms such as "feel,” 
"scant" and "full” have vanished. The rule of 
thumb has been replaced by specified limits and 
tolerances which demand exacting manufacturing and 
inspection methods. VINCO'S contribution to this n 
of precision is a history of mechanical theory being trans- 
formed into practical usage. Problems in the accurate measur- 
ing of angular spacing, involute spline construction, inspection 
control and precision production have always been met satisfac- 
torily by VINCO. From any angle your best bet is to contact VINCO. 
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C&ut&fc VINCO 



Because Millionths oi an Ineh was a key to continued progress . . . 

progress personified by the sleek, luxurious airliners about to 
make their debut to the world. The huge propellers and hub 
assemblies, which will loft and speed these airliners 
world, must be balanced so perfectly 
cent stamp will 
at the left will 
This No. 80 hub 


A department devoted to pilot line and experi- 
mental manufacture has been added to VINCO 
SERVICES. This is an outgrowth of an increasing 
customer demand for VINCO accuracy and 
finish on work of this nature. For more detailed 
information contact us directly, or call your 
VINCO representative. 
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Individual Component parts for each of the above Dynafocal Assemblies 
are available for your maintenance and overhaul work. 

WRITE FOR PARTS LIST 



€ 
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"Lucite" means lasting clear vision . . . 


He Piper “Super Cruiser” uses 

for windows, door, windsh 


America's new peacetime planes are rapidly putting to 
use the many outstanding advantages of "Lucite” acrylic 
resin. Prominent among these advantages: 


• “LUCITE" stands "weathering". . . 
is stable under extremes of sunlight, 
humidity, temperature. 

• "LUCITE" has high tensile and 


• The cost is moderate— it wa 
lowered five times during the war 
Write for free manual on “Lucite - 
for aircraft designers and engineers 


During the war every major type of 
combat aircraft employed “Lucite” in one 
or more applications. 
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A new 

RINGS 
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line of Auto-Lite 

FOR AIRCRAFT 
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Proved in war.. now ready to serve 
peacetime Aviation 



NON-SKID Walkway Coating 



Aviation Sales Headquarters • 1 1001 Madison Avenue • Cleveland 2, Ohio 


GLIDAIR AIRCRAFT PRODUCTS Distributed by 



GLIDAIR FLYING COLORS 


/Hade bf G 1 1 d d e n 'fiue*na4.&i m. 
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test pilots 
on the ground 


Telemetering — the instantaneous transmission of flight in- 
formation to instruments on the ground — has opened new 
fields for obtaining scientific data on objects in flight. 
Whether piloted or pilotless, their exact behavior can be 
accurately determined during the entireflight, providingthe 
engineer with information for further research and devel- 
opment. Combined with newly developed electronic con- 
trol devices, this achievement of Curtiss-Wright research 
represents another advance in the era of supersonic flight. 





Curtiss 


Wright 
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with 





AIRCRAFT HEATER DIVISION • SURFACE COMRUSTION 


it 


AVIATION, July, 1946 



AVIATION, July, 



Here's why Chicago and Southern 
specifies Champion Spark Plugs 



THEY RE DEPENDABLE! 


Absolute dependability is the ultimate criterion 
in spark plugs as in everything else used by 
the airlines. That's why it's noteworthy that 
Chicago and Southern, like the majority of air- 
lines, standardizes on dependable Champion 
Spark Plugs. Here is substantial evidence your 
own aircraft engine, whatever its size, will 
run more dependably with Champions. 
Champion Spark Plug Company, Toledo 1, Ohio 




WITH CONFIDENCE 
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NSTALL CHAMPIONS AND FLY 



NORSEMAN CONVERSION 


Special facilities 
for the conversion 
man C-64 milit; 


ire available 
>f the Norse- 
ry type to 
aquiries are 



CBY-3 

CARGO TRANSPORT 


CANADIAN CAR & FOUNDRY COMPANY, LIMITED, 
MONTREAL, CANADA 


Operators of the Norseman V are advised that complete service, parts 
and conversion facilities are now provided at the St. Laurent Plant of 
Canadian Car & Foundry Company, Limited, Montreal, Canada, where 
expert aircraft personnel will give your requirements prompt and 


As a result of redesign of components and elimination of fixed 
provisions for military equipment, weight reduction of the Norseman V 
permits approximately 25% increase in payload, as compared with 
the military type, C-64. 


The addition of the multi-purpose, 
formerly manufactured by Noorduyn Av 
step in the development of Canadian Ca. 
with the new Burnelli type CBY-3 twin 
the prototype of which is undergoing f 
be equipped to serve main and feeder s 
cargo operation. 


single e 


e NORSEMAN, 

I, marks another 

s Aircraft Division. Together 
engine cargo transport plane, 
ight trials, this company will 
rlines in both passenger and 


The Canadian Car Aircraft Division in addition offers expert instru- 
ment service for all types of aircraft instruments; is the sole manufac- 
turer of hydraulic con- 


Wriu hr /.II prr- 

trolled aircraft propellers 

Wriu /or lit Hint- 


ly developed a new type of 



variable pitch propeller 
for light aircraft within 





the personal plane field. 




CANADIAN CAR & FOUNDRY COMPANY, LIMITED 

Aircraft Division 

621 Craig Street West, Montreal, Canada 
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4 The Tudor I has behind it unparalleled experience — gained in the design and 

production of the world’s most powerful bomber, the Lancaster ; in the design 
and production of Britain’s largest wartime Transport aircraft, the York; and in the design and 
production of the fastest Mail Carrier in regular long-distance operation to-day, the Lancastrian. 
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CUTTING TOOLS 

Boring Bart and 

Broaches 
Broach Pullers 
Broaching 

Core Drills 

Counterbores 
and Countersinks 

CTW Drive 
Holders 

Counterbores 
(Tool Room Sett) 
Counterbore 
Pilots 

Inserted Blade 
Cutters 

Carbide Tipped 
Cutters 

Form Relieved 
Cutters 

Milling Cutters 
Thread Milling 
Cutters 
End Mills 
Side Mills 
High Speed Steel 
Reamers 
Carbide Tipped 
Reamers 
Shell Reamers 

Spotfacers 
High Speed Steel 
Tool Bits 
Carbide Tipped 
Tool Bits 
Circular Form 
Tools 

Cut-off Tools 
Flat Form Tools 
Dovetail 
Form Tools 
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THE LATEST 



STROMBERG 


injection-type 


carburetor 


fuel v 
spray 


is the 1 


lion. This 


mscil by the refrigerating effect 
>ortant safety feature results fre 

'old .Instead 'of 1 1 1 j r t ce 


rs the engine mail 
discharging the fuel by ve 
Other safety and performance factors of injection carburction 
include freedom from gravity effects in dives, climbs and 
banks; accurate predictability of fuel consumption; and auto- 
matic compensation for temperature and altitude effects. 
Stromberg PS Series Carburetors are a light-plane adaptation 


of the principles of the Stromberg Injection Carburetors which 

Regular equipment includes a vacuum-operated accelerating 
pump and a combination mixture control and idle cut-off. Auto- 
matic mixture control and power enrichment features are 
optional. Built in six sizes, for engines ranging from 50 H.P. 
to 500 H.P. 

It will pay you to look into the extra performance and safety 
of Stromberg Carburction as original factory equipment for 
light planes. An interesting descriptive folder will be sent 
upon request. •heo. u. a. e»r. ore. 



~Bendiy PRODUCTS 

DIVISION AVIATION COHPOKATION 

Bendix Aviation Corporation • South Bond 20, Indiana 
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MAS- ATOM-SEAR I 

WHEREIN WE SIGNALIZE THE FIRST ANNIVERSARY OF THE 
ATOMIC AGE, CONSIDER THE ALTERNATIVES INHERENT 
LN BOTH GOOD AND EVIL POTENTIALITIES OF NUCLEAR 
FISSION, THEN VENTURE A GLIMPSE INTO THE FUTURE 


A year Aco, July 16,1945, at Alamogordo, New Mexico, 
man created the first atomic explosion. Most impres- 
sive events diminish in stature as they recede in time. 
This one grows bigger with each passing day. It truly 
marked the beginning of a new age. 

As Year 1 of the Atomic Age ends and Year 2 begins, 
we are engaged in three portentous projects. 

At Bikini Atoll we arc detonating the fourth and, pos- 
sibly, the fifth atomic explosions in the history of the 

At Oak Ridge, Tennessee, we are building the first 
atomic energy plant for peaceful purposes. 

Most important, in New York we and all the other 
United Nations are engaged in the first attempt to sub- 
ject atomic energy to international control. Literally, 
the fate of the world hangs on this attempt. 

As this introduction is written, the United Nations 
Atomic Energy Commission has just begun its work. 
People everywhere pray for its success— for their own 
sake, but even more for their children and for their 
grandchildren. If this Commission fails let everyone 
everywhere be warned: the world has taken a step to- 
ward destruction. 

As we enter the second year of the Atomic Age, the 
nations of the earth are embarked on an atomic arma- 
ments race. There is no blinking that fact. We have had 
official notice served on us. Therefore, we must under- 
stand that unless the United Nations Commission can 


arrest the drift of events, we are moving toward a hor- 
rible war. The Commission must succeed. 

The American delegate, Mr. Baruch, has brought to 
the Commission an ably thought out plan. It would in- 
ternationalize nuclear science, and release for man- 
kind the beneficent applications of atomic energy. But 
it would “control” atomic bombs only to the extent of 
giving the world brief warning of any nation’s prepara- 
tion to use them, so that we might have foreknowledge 
of disaster. 

Therefore, the real and enormous task before the 
world becomes clear. W e must end war. No other control 
of atomic weapons exists. If war comes, atomic weapons 
will be used. If they are used, our children who survive 
will curse their fathers. Understanding the consequences 
of failure, we must succeed. 

Because we cannot succeed without knowledge, I have 
asked my associates at McGraw-Hill to condense into the 
following pages what we know at the close of Year 1 
about tins great new atomic force — its basic science, its 
possible U6es and its political repercussions. 
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1 ORE TO U235 

Only 0.7% of natural uranium 
Is U235 



URANIUM ORE 


I 



2 CHAIN REACTION 

Fragments from earlier nuclear 
explosions smash other nudeii 



L ooking back twelve months to the birth 
of Year 1, Atomic Age, we begin to 
sense the majestic import of the atomic 
bomb that blasted the naked desert at 
Alamogordo, N. M„ on July 16, 1945. 
There man first shattered atoms in an 

Hiroshima and Nagasaki. 

In every case the fateful atom was either 
uranium 235 (U235), or plutonium de- 
rived from the action of U23S on U238. 
Every pound of U235 atoms split in these 
unprecedented blasts yielded the energy 
of 11.4 million kilowatt-hours, or 1400 
tons of coal — slightly more for plutonium. 

No matter where one mines uranium 
ore, the purified natural uranium (Fig. 1) 
always contains 99.3% of the “garden” 
variety U238, and a mere 0.7% of the 
precious U235. 

An atom is like our solar system. The 
central sun is the nucleus-a bunched 
mass of protons and neutrons, each weigh- 
ing one unit. The planets are electrons. 
Each proton has one plus electrical charge 
— each electron an equal negative charge. 
There must be as many negative electron 
planets as positive protons in the nucleus. 
This is also the “number” of the atom. 
Neutrons have no charge, but add weight 
The atomic number of uranium is 92 
because the uranium atom always has 92 
nuclear protons and 92 electron planets. 
The isotopes U238 and U235 differ only in 
the number of neutrons; U238 has 146 
neutrons, and weighs 92 + 146 — 238 
units. 11235 has 143 neutrons, and weighs 
92 + 143 = 235 units. 

Ordinary chemical reactions, such as 
TNT explosions, release only a fraction of 


3 WHY BOMB EXPLODES 

When block of rapidly assem- 
bled U235 passes secret critical 
size it explodes spontaneously 


HARMLESS 



the modest energy of the whirling elec- 
trons in the outer atom. Nuclear reactions 
unlock the immensely greater energies 
which bind together the nucleus. 

Even the gentle tap of a slow-moving 
neutron bullet will split the atom of U235 
or of man-made plutonium into two me- 
dium-weight atoms, yielding also one to 
three spare neutrons plus energy. Thus 
these fissionable materials supply both 
their own bullets and a highly sensitive 
lot of high-explosive targets — a perfect 
setup for a chain reaction (Fig. 2). 

Chain reactions work like chain letters. 
Neutrons from one nuclear explosion hit 
and explode other nuclei. But, since atoms 
are mostly open spaces a chain started in 
a small block of U235 or plutonium quick- 
ly dies out because most of the released 
neutrons escape from the block. 

The bigger the block, the smaller will 
be the percentage of escaping neutrons, 
and the more left to split other nuclei. 
When the block is rapidly built up beyond 
a certain secret size the fragments of 1000 
nuclear fissions split many more than 1000 
additional nuclei. Then fissions multiply 
geometrically, and the block disintegrates 
with explosive speed and violence — as in 
a bomb (Fig. 3). 

This bomb explosion is a fast-neutron 
chain. For economy and ease of control, 
uranium piles for the gradual release of 
nuclear energy for commercial purposes 
will normally use a lean fuel — that is 
U235 or plutonium diluted with U238, 
thorium or other less costly materials. 

To maintain a chain reaction such piles 
must be large and artificially stimulated 
by using carbon blocks or some other 
moderator (Fig. 4) to slow many of tho 
neutrons. Slow neutrons make more hits 
than fast neutrons because there is more 
time for them to be swerved from a 
straight path by the attraction of nearby 
nuclei, as shown below. 


4 SLOW NEUTRONS 
MAKE MORE HITS 

A slow neutron is more easily swerved 





cSewe ... 


T he fateful U235 atom can serve man 
as a new. compact source of heat energy 
for power generation, comfort heating or 
industrial processing. Peacetime applica- 
tions of atomic energy will use dilute 
U235 or plutonium as a “fuel." mixed with 
carbon or some other moderator to slow 
some of the neutrons and thus keep the 

The diluting agent may be either U238 
or thorium, or both. These will do double 
duty, because neutron bullets convert 
1)238 into the energy-yielding plutonium, 
and thorium into U233, which may prove 
equally serviceable. 

Thus the commercial piles of the future 
will “bum” U235 to make other atomic 
fuels, plutonium and possibly U233, which 
in turn will deliver heat energy to the pile. 
In that way it will be possible to get from 
the pile far more heat than the equivalent 
of 1400 tons of coal for each pound of 
U235 split. This highly attractive prospect 
will speed the day when nuclear energy 
can compete with coal. 

While already mechanically obsolete, 
the piles making plutonium for bombs at 
Hanford, Wash. (Fig. 1) reveal the basic 
principle on which future piles for power 
and heat will operate. The heat now wast- 
ed in vast quantities will be put to work. 
The plutonium, now removed for bomb 
manufacture, will be returned to the pile 
(or left in) as supplementary fuel. 
ATOMIC POWER 

The possible everyday applications of 
nuclear heat pictured in Fig. 2 have been 
recognized from the very first day of tho 
Atomic Age. Year 2 will see the building 
of the world's first atomic power plant (a 
pilot plant) at Oak Ridge, Tenn. 

Beyond question such installations will 
produce power, but it may be years os 
decades before they prove economical. To 
compete with conventional plants the piles 
must first be redesigned to run at tempera- 
tures high enough for good power-plant 
efficiency. Also the techniques of operat- 
ing piles by remote control through tho 
heavy radiation screens must be radically 
streamlined. 

The Hanford piles run on natural ura- 
nium containing only 0.7% of U235. Tho 
typical commercial atomic power plant of 
the future will use more than 0.7% of 
U235 or plutonium, but less than 50%. 
This will avoid both the low efficiency of 
the too-lean mixture and the excessive 
fuel cost of the rich mixture. It will permit 
piles of moderate size and take maximum 
advantage of U238 and thorium as poten- 
tial sources of plutonium and U233. 

One should not expect U235 to replace 
coal generally in this generation, although 
a few central power stations and ships will 


try it out before Year 10 of the Atomic 
Age. Plants far from traditional sources 
of fuels may turn much sooner to uranium 
and thorium as concentrated heat sources, 
that may easily be transported even to 
remote corners^ of the earth. 

impracticable for automobiles and small 
airplanes, because of tho large initial in- 
vestment in uranium and the need to carry 
50 tons of shielding to protect riders and 
pedestrians against the deadly radioac- 
tivity accompanying nuclear fission. 


RADIOACTIVE ISOTOPES 

More immediately important than the 
heat and power applications of nuclear 
energy are the services that the radioac- 
tive byproducts of pile operation can ren- 
der. Because these materials act chemic- 
ally like their ordinary non-radioactive 
cousins, but can be followed and detected 
easily, they are expected to play tremen- 
dously vital parts in medicine and biology. 
For more details, see the last page of this 


1 S10W-NEUTR0N PILE 

Can make plutonium for bombs— or heat for power, process 
and comfort 



2 PRACTICAL APPLICATIONS 

Include steam for turbines, process and comfort beating — also heat 
for gas turbines 
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U ranium 235 ami plutonium arc now 
man's slaves. They will build or de- 
stroy as he orders. Man dreads this vast 
force only because he distrusts himself. 
War is proof that man in the mas? has 
never achieved self-control. He has always 
sought better weapons; yet the perfect 
weapon now brings him no satisfaction for 
he sees in the atom bomb his own destruc- 
tion as well as that of itis enemy. 

The ultimate benefits of nuclear energy 
may well surpass its present terrors, but 
the terrors are here now in awful dimen- 
sion, and man must face them. He must 
pay this price for unlocking the wealth of 

ATOMIC BOMB 

This page, then, is about the atomic 
bomb. Nothing will be said here that is 
not either a certified scientific fact or a 
conclusion shared by the majority of the 
leading scientists, engineers and states- 
men who have studied the matter. 

As already explained, an explosive nu- 
clear chain reaction spontaneously sweeps 
through a block of U235 or plutonium 
when the block is rapidly enlarged beyond 
a certain “critical” weight X. That weight 
is still a military secret ; the official Smvih 


report vaguely suggests that it is more 
than 4 lb and less than 200 lb. Each piece 
of 11235 in the dormant bomb must weigh 
less than X. At the desired instant of ex- 
plosion the bomb mechanism assembles 
these pieces rapidly into a single piece 
considerably heavier titan X. 

The explosion itself drives the U235 
pieces apart, thereby quenching the atom- 
ic conflagration before all the atoms arc 
split, so the bomb efficiency is far less than 
100%. For each pound of 11235 (or pluton- 
ium) atoms actually split, the bomb re- 
leases the energy of 1400 tons of coal. 

This explosion is mainly ordinary heat 
at work in unprecedented concentration. 
Bomb metals become incandescent vapor 
millions of degrees hot. This, and the en- 
veloping sphere of glowing air, radiate a 
blinding flash that chars human flesh at 
half a mile and blisters at over a mile. 
There is a destructive shock wave (sound) 
and a second-long hurricane of unimagin- 
able force — the omrushing of the expand- 
ing heated air. Deadly neutrons and 
gamma rays speed out from the bomb. 

A single atomic bomb killed about 100,- 
000 at Hiroshima. Fewer died at Nagasaki 
only because the circle of potential de- 
struction included much vacant land. 
Bombs ten times more powerful can be 
made by the thousands in any major in- 
dustrial country with the plants and the 
know-how. One bomb could saturate Min- 
neapolis or downtown Manhattan. 

Many experts estimate that a complete 
set of American atomic “secrets” and 
blueprints might save a foreign power two 
to three years at best in its race for 
atomic arms. With no help at all from us, 
any advanced industrial nation can, in five 
to ten years, acquire the raw materials, 
the plants, the know-how and enough 
bombs to knock out the big cities of any 
other country overnight. In Year 2 of the 
Atomic Age this arms race is already on. 

It will not fail for lack of raw materials; 
every country has lean ores worth working 
for bombs. 



factored and delivered for less than $500.- 
000 per square mile of destruction. 

Don’t be misled by the two billion dol- 
lars America spent on a project that 
dropped only two bombs on the enemy. 
New plants can be built at a fraction of 
wartime cost, and the investment spread 
over thousands of bombs, not just two. 

So the hombs can be made in ample 
quantity and paid for, hut can they be 
delivered? The answer is: “Yes; by the 
time the bombs are ready they can be de- 
livered anywhere and overnight.” If the 
defenses of the target country are weak, 
piloted planes can get through in ample 
number. Ten percent would be enough. 

For more effective delivery radio-steered 
pilotless planes and rockets can carry the 
atom bombs faster than sound. Such weap- 
ons will be almost untouchable by either 
antiaircraft artillery or manflown fighters. 

Greatest threat of all will be the trans- 
oceanic rockets. The German V-2 rocket, 
which never once was stopped by Britain’s 
defenders, points one way. It needs only 
transatlantic range (with atomic propul- 
sion) and an atomic bomb in the nose. 
Forty-six feet long, loaded with 7500 lb 
of alcohol fuel and 11,000 lb of liquid 
oxygen, the V-2 of World War II rose 60 
miles in the air and arced 200 miles in five 
minutes to deposit one ton of TNT in 

Seeing so many strange things come to 
pass, the man in the street cannot distin- 
guish between possible miracles and the 
impossible variety. From the very start of 
the Atomic Age he has been hoping for a 
“ray” that will explode the atom bomb far 
off. Competent scientists and engineers say 
that cannot be. 


The only way to bring down a 3500- 
mile-per-hour rocket at a safe distance is 
to chase it with your own 4000-mph rocket. 
You can’t win at this game often enough 
to establish ironclad protection. 

The only specific defense against the 
atomic rocket known in Year 2 of the 
Atomic Age is to disperse all cities and 
put key industries underground. This 
would be very costly in time, money and 
national morale. 

MORE AND BETTER BOMBS? 

Some will ask whether the U.S., as the 
most powerful industrial nation, could not 
build more and better hombs and carriers 
than any other nation. Probably yes, hut 
there is still no real security. If the “weak” 


opponent has enough atomic weapons to 
destroy us once, what advantage is there 
in being able to destroy him twice? 

Shooting first could protect us now, but 
not after the world is atomically armed. 
If we were to destroy the enemy’s cities, 
we would probably miss his well-concealed 
and protected bomb magazines and rocket 
launchers. A few minutes later he could 
return the atomic fire. In brutal simplic- 
ity, that is the picture of future atomic 
war. Everybody loses. 

At this point one grasps at another 
straw : “If everybody is to lose who would 
be so foolish as to start an atomic war? 
And didn’t the Germans refrain from us- 
ing gas for a similar reason?” Possibly 
yes. It may work that way. But in a world 


atomically armed to the teeth some ner- 
vous finger may pull the fatal trigger. 


Throughout history each new offensive 
weapon has called out its appropriate de- 
fense. But now the offense leaps centuries 
ahead in a single hound and the defense 
lies almost helpless everywhere, unless 
some technical protection, unknown as 
Year 2 begins, can be devised. 

The situation is extremely dangerous. 
There is no clear way out except through 
some sort of international action first to 
stop the atomic arms race and, before it 
is too late, to hobble war itself. 

Can it be done? Perhaps not, but there 
is no alternative except atomic chaos. 




to be accepted on anybody's say-so. Evcry 
reader should test them in the light of his 
own information and understanding. 

The points below sum up the conclu- 
sions of the previous article — and these in 
turn reflect a great mass of thought and 
discussion among leading scientists, engi- 
neers and statesmen close to the problem’. 
To an amazing degree they concur on both 
facts and conclusions. For authoritative 
statements of their line of thought, in de- 
tail not possible here, the reader should 
see the recent hook. One World or None. 
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THE DILEMMA 


Nations must either face the probability of ai 
III, which would surely he the most deadly ii 


atomic World War 


Or, the experts propose, yield both atomic weapons and war po- 
' tential to international authority hacked by superior force. 



What the Experts Say 

dlislriol nation ran make enough atom 
hombs to destroy all the major cities of 
any other country overnight. 

2. This assumes no “secret” information 
or other help from us. 

3. The necessary uranium ores will he 

5. Tile bombs produced can then be car- 
ried thousands of miles by bombers, or 
by atomically powered guided missiles 
moving faster than sound. 

6. There will probably be no effective 
military defense against such weapons. 

7. Dispersing cities, and putting key in- 
dustries deep underground, will give 
some protection if accomplished in time. 


Having more and better atomic 
apons than the other fellow won’t help 
eh if he has enough to destroy us. No 
to kill a man twice or rebomb urban 




after) international control of all war 
potential, both backed by superior physi- 
cal power. 

14. If action to this end is long delayed, 
it may become impossible to bah the 
atomic arms race already started. 

15. At best, the necessary degree of in- 
ternational control, with some real dele- 

revolution in human affairs. It muy prove 
to be humanly unobtainable at this time. 
If so, men and women everywhere must 
face the probability of an atomic third 
world war— by far the most destructive 
in all history. 


In this atomic age no nation can be safe through its own unaided might 
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A tom year 1 has probably been marked 
by more debate on a single subject 
than any other twelve months in the 
world’s history. Social, economic and poli- 
tical as well as purely technical issues 
have been pressing for realistic solution. 
Let us look at these issues and see where 



CIVILIAN VS. MILITARY 


Because the atomic bomb is the world's 
greatest weapon, the armed forces would 
like to control it. But because atomic 
energy can also be used for peaceful, 
beneficial purposes, civilian control seems 
equally essential. These conflicting view- 
points had their strong proponents before 
the Congress which finally reached a fair- 
ly satisfactory compromise in the Atomic 
Energy Bill of 1946, setting up a com- 
petent civil board with which the armed 
forces will have continuing liaison. As we 
go to press, just before Year 2 of the 
Atomic Age begins, this bill has passed 
the Senate, but there is still a question 
how rapidly it will bo enacted into law. 



PRIVATE VS. PUBLIC 

Atomic energy is “too big” and “too 
hot” to be handled privately. It must be 
nationalized and internationalized. The 
questions are how and to what extant. 
Fortunately, as the “boxes” on these pages 
show, there are means that may attain 
reasonable safety against misuse of the 
atom, and still do so without public con- 
trol of many “non-dangerous” applica- 



SECRECY VS. FREE SCIENCE 


Throughout the first year of the Atomic 
Age hot debate has raged around “keep- 
ing the secret of the bomb.” To prevent 
potential enemies from making atom 
bombs some have urged a complete black- 


out of all phases of atomic energy — even 
of the scientific fundamentals of nuclear 
physics. Others have sought immediate 
and complete disclosure of all bomb “se- 
crets,” both scientific and technological. 
These have held that such information 
cannot be effectively hidden, that secrecy 
blocks progress and breeds wars. 

A year of debate has brought the great 
mass of vocal opinion to this middle 
ground: (1) Ease restrictions on the ex- 
change of basic physical knowledge. (2) 
Release for industry’s benefit many of the 
devices and methods developed for the 
bomb project (3) Hold tight to special- 
ized information on atomic bombs and 
bomb-material production until interna- 
tional safeguards are fully operative. 



NATIONAL VS. INTERNATIONAL 


Bom of nationalism, the Atomic Age 
began when three nations discovered a 
weapon that today gives them the great- 
est military power on earth. The prime 
question is: Shall the atom remain the 


servant of its conqueror, nationalism? 

During Year 1 of the Atomic Age the 
Truman-Atlee-King declaration, the mas- 
terly report of the State Department’s 
atomic consultants, and the U.S. represen- 
tative on the United Nations Atomic 
Energy Commission, have all called for 
international control of atomic energy. 
Year 2 will start with no such control. 
This failure to decide and act is in part a 
natural result of the extreme difficulty of 
the problem and the obvious dangers of 
unwise decisions. Nations everywhere face 
a triple dilemma in this Atomic Year 2: 
the dangers of nationalism, the dangers 
of internationalism, the supreme danger 
of not being able to make any decision in 
time to meet the atomic bomb threat 


DOMESTIC CONTROL AS PLANNED IN 
THE ATOMIC ENERGY BILL OF 1946 

McMahon Committee Bill contains the following provisic 


Policy. Declares it the policy of the 
U. S. to develop and utilize atomic en- 
ergy to improve the public welfare, 
increase living standards, strengthen 
competitive enterprise and promote 
world peace. 


Industrial Utilization. Permits AEC 
to conduct research, design and manu- 
facture equipment for atomic-energy 
utilization, license its use, produce and 
sell power obtained as a byproduct in 


Organization. Establishes the Atomic 
Energy Commission (AEC) of five ad- 
ministrators to direct four divisions on 
research, production, engineering, and 
military applications— to work in liaison 
with three committees from (1) the 
armed forces, (2) outstanding civilians, 
and (3) joint Congressional representa- 


Production. AEC to own and operate 
(under management contracts with in- 
dustry if deemed desirable) all facili- 
ties for the production of fissionable 
materials, such products to be distrib- 
uted with their radioactive byproducts 
under license for private industrial and 
medical research. 


Military Application. AEC to engage 
in development work and produce 
atomic bombs as directed by the Presi- 
dent, to be delivered only on his order 
to the Armed Forces. 


Control of Information. AEC to cn. 
force a ban on the dissemination of re- 
stricted data that might be used to in- 
jure the U. S. or secure advantage to a 
foreign nation, yet to provide leeway 
for ultimately relaxing restrictions as 
future conditions warrant. 

Patents and Inventions. No private 
patents permitted for production of fis- 
sionable materials or their utilization 
for military weapons, but AEC will 
justly compensate for such inventions, 
when made by private citizens. Patents 
for non-military applications may bo 
purchased or condemned by the AEC 
only when public interest is affected. 

Appropriations. “Such sums as may 
be necessary and appropriate to carry 
out the purposes and provisions of the 
act” plus unexpended funds of the 
Manhattan Engineer District. 


INTERNATIONAL CONTROL AS PROPOSED 
BY THE U.S. TO U.N. ATOMIC COMMISSION 


The Plan. The U. S. has proposed that 
all nations hand together to outlaw the 

promote and harness its development 
for the benefit of mankind. To this rnd 
on International Atomic Development 
Authority would be set up, and to it 
the U. S. would turn over, at various 

bombs, know-how, raw materials, facili- 
ties, and stockpiles of fissionable mate- 
rial. Thus IADA eventually would 

matters and supplement them on 


private ownership full management and 
control of all atomic energy matters 
that afford a possible threat to World 
security. These include: 

1. Raw Materials— Supplies of ura- 

controllcd, and developed by IADA. 

2. Facilities— IADA to control and 
operate plants producing fissionable 
materials and to own and control 
their products. 

3. Research— IADA to undertake re* 

peels of atomic energy and to possess 
exclusive right of research on atomic 


Private Initiative, Will have its 
chance to push forward the use of 
atomic energy for peacetime (non-dan- 
g crons ) purposes. With IADA provid- 
ing raw materials and carrying out 
necessary inspection, notional and 

power piles, and produce and use radio- 
active isotopes for research, clinical 
and other applications. Radioactive 
isotopes produced by IADA also can 

The Mechanics of Safety. No plan 

atomic war. This plan should, however, 
prevent surprise attack with atomic 


Sanctions- At the heart of the plan 
lies the problem of penalty for viola- 
tion — a matter for profound statecraft. 
To the U. S., one aspect of sanctions 
appears crystal clear: Here is an area 
where the veto right now held by the 
five great Powers must be redefined if 
it is not to be incompatible with the 
meaning and purpose of the proposed 



TIMETABLE -ATOM YEAR 1 

1. July 16, 1945. World's first 

2. July 26, 1945. President Tru- 
man and Prim© Minister 
Churchill issue Potsdam ulti- 

struction if she continues. 

3. August 6, 1945. Atomic bomb 

4. August 9, 1945. Atomic bomb 
hits Nagasaki. 

5. August 11, 1945. Army releases 
Smyth Report on “Atomic En- 
ergy for Military Purposes." 

6. August 14, 1945. Japun accepts 
terms of Potsdam declaration. 

7. November 15, 1945. Trnman- 
Atlec-King issue declaration of 
intention and procedures look- 

trol of atomic energy by 
United Nations. 

8. March 28, 1946. State Depart - 

Report on the “International 
Control of Atomic Energy." 

9. April 12, 1946. Manhattan En- 
gineer District announces pro- 
gram for experimental devel- 
opment of atomic power. 

10. June 1, 1946. “Atomic Energy 
Bill of 1946” passes Senate 
unanimously, is referred to 
House of Representatives. 

11. June 14, 19 16. First meeting of 
United Nations Atomic Energy 
Commission (Bernard Baruch 

tan District announces availa- 
bility of radioactive isotopes for 
research use. 

12. July 1946. Joint Army-Navy 
tests of atomic bombs at Bikini. 


I f mutual destruction by the atomic 
bomb can be avoided, the first century 
of the atomic age will bring immense ad- 
vances in scientific knowledge, health and 
living standards. Already many prospec- 
tive benefits can be outlined, but those we 
can neither foresee nor suspect may be 
even more important. 

This prediction is grounded in scientific 
experience; the most fundamental discov- 
eries have always been the most fruitful. 
The study of molecules gave us chemistry. 
Faraday’s experiments with electricity 
and magnetism arc the foundation stones 
of the great electrical industry. Can one 
expect any less from an understanding of 
the heart of every atom? 

BENEFITS 

Atom-splitting benefits clearly visible 
today fall mainly in three classes: (1) 
heat and power applications of the ura- 
nium piles; (2) general industrial applica- 
tions of equipment and methods originally 
developed for the bomb project; (3) chem- 
ical, biological and medical uses of the 
“tagged atoms” (radioactive isotopes) 
now abundantly available from pile opera- 

It is now evident that the energy yield 
of the U235 in an atomic pile can be 
multiplied many times by returning to (or 
leaving in) the pile the plutonium and 
possibly the U233 produced respectively 
from the U238 and the thorium in the pile. 
This is an indirect way to “bum” inex- 
pensive U238 and thorium, and thus 
greatly extend the supply and reduce the 
cost of atomic fuels. 

POWER APPLICATIONS 
Although present piles run at low tem- 
peratures, it is certain that temperatures 
high enough for the efficient operation of 
steam and gas turbines will be attained. 
Already an experimental atomic power 
plant has been ordered. Atomic power for 
certain remote installations (say, for heat- 
ing Arctic airports) may pot be far off. 


In five or ten years uranium piles will 
be driving a few experimental ships and 
submarines. In 20 or 30 years uranium 
may begin to compete widely with coal as 
a fuel for suitably situated large central 
heating and power plants. The 50-ton min- 
imum weight of shielding rules out nu- 
clear power for automobiles and small 
piloted planes. 

SPECIAL USES 

Some day ultra-high temperatures from 
splitting atoms will be used for special 
industrial operations on metals and other 
materials. Even the dread atomic bomb 
might easily serve peaceful ends — blast- 
ing lakes in deserts, changing the course 
of rivers, leveling mountains. 

INDUSTRIAL BYPRODUCTS 

The special industrial equipment and 
methods developed for the bomb project 
will find hundreds of important uses — 
mostly for purposes unrelated to atomic 
energy. These developments include 
pumps with neither seals nor leaks, leak 
detectors of amazing sensitivity, ultralight 
welding, a portable mass spectograph for 
quick and automatic gas analysis, new 
ways of handling corrosive and poisonous 
materials, new diffusion barriers for the 
separation of gases and of petroleum 
products. 

TAGGED ATOMS 

Yet more important than any of these, 
in the long run, will be the hundreds of 
radioactive isotopes now available as by- 
products of pile operation. Chemically in- 
distinguishable from the ordinary forms 
of the elements, these isotopes serve as 
tagged atoms or “spies” if mixed with 
common stable atoms of the same species. 
They “fly with the flock,” and can later 
be identified as surely as banded birds. 
With these amazing tools of research, the 
course of any element or compound may 
be traced through the bodies of men, ani- 
mals and plants. Similarly, tagged atoms 


may be used in studying the course of 
many kinds of industrial and chemical 
operations. 

BIOLOGY AND MEDICINE 

A suspected hyperthyroid condition can! 
be diagnosed by feeding the patient a 
minute measured amount of radioactive 
iodine. The click of a “Geiger” counter 
placed on the patient’s neck will tell (1) 
what percentage of the swallowed iodine 
concentrates in the thyroid cells and (2) 
how rapidly that concentration is ac- 
complished-giving a definite indication 
of the state of the gland. 

In similar fashion the radioactive iso- 
topes of hydrogen, oxygen and carbon 
will trace out the intricate transformations 
of carbohydrates and proteins in the hu- 
man body. Radioactive phosphorus will 
explore the bones. Radioactive iron will 
show how and where blood cells are 
formed. Radioactive sodium will time the 
circulation of blood. 

USES IN INDUSTRY 

In chemistry the radioactive isotopes 
will speed the understanding of metal- 
lurgical and organic reactions. In industry 
they will measure flow, detect leaks, and 
do other useful work. 

Meanwhile the uranium piles will be 
manufacturing certain radioactive isotopes 
that can serve as cheap but effective sub- 
stitutes for high-cost medical radium. 

KNOWLEDGE COMES FIRST 

It is already clear that the chief benefits 
of atom splitting will come first as new 
scientific knowledge rather than as new 
engines and gadgets. But in the long run 
man’s new understanding of the inner 
atom will enrich the whole range of 
human activity. This has always been the 
case with less fundamental discoveries 
in science. It can hardly be less with 
this most fundamental discovery. 
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SO . . . DON'T WRITE OFF 
PISTON ENGINE DEVELOPMENT 


A lot of confused thinking about aircraft power plants 
has resulted from recent British announcements that 
“All large airliners to succeed the present interim types 
will be powered by pure jet or airscrew-turbine units,” and 
that “Large piston engines will soon be a thing of the past.’* 
In evaluating these statements, we should know more about 
what is meant by interim and soon. 

There is no longer any doubt that jet engines and gas 
turbines will some day occupy a prime place — probably the 
most important place — in the aircraft power plant spectrum. 
But it is exceedingly dangerous to predict just when such 
units will completely replace large reciprocating engines, or 
exactly where the transition line will be between reciprocat- 
ing and turbine types. Any power unit which is capable of 
developing greater output for a given weight and size is 
destined for a brilliant future in aviation. But it is being 
recklessly impulsive to pin all hopes on a development that 
must go through ail of the growing pains of technological 
progress. 

In the field of fast lighting planes, where economy is 
secondary to performance, the place of the pure jet engine 
is quite clearly defined. When you attain speeds of 500-600 
mph., even existing types of jet plants are most attractive. 
There still remains the problem of reaching high speeds 
efficiently, and reciprocating engines with propellers have 
solved that problem in several recent designs. Turbo-prop 
combinations may serve this purpose in the future. 

In the commercial field, the turbine-propeller combination 
is highly attractive for large airliners. But there the ques- 
tion of economies rears its ugly head, and the airlines of 
the world, including the British, are spending many millions 
of dollars for “interim” equipment powered with large 
reciprocating engines. The interim period must last until 
airliners powered by gas turbines arc proved more economi- 
cal to operate than the interim types. 

A part of the reason for the current boom in U. S. 

domestic air travel is that airline fares are generally 
lower than first class rail transportation, and airplanes 
deliver passengers and cargo four or five times as fast as 
trains. Whether the public will pay more for even greater 
speed is a question for study. Domestic aii-linc operators on 
many routes arc always torn between the extremes of fewer 
schedules with larger planes or more frequent service with 
smaller ships. Some day, passenger load factors will fall 
off, and sound operation demands planning for that time. 
The tempo of business and the methods of ground handling 
of passengers and cargo are not yet adjusted to speeds of 
even 200 mph. 

Transoceanic and intercapital services are in a different 
position. Here, there is a more immediate place for a reln- 
lively limited number of larger and faster aircraft. This 
field hears some resemblance to that of the ocean luxury 
liner, where operating economies how to promotional pres- 


tige. Such service could someday afford a proving ground 
for large, fast airliners powered by gas turbines driving 
propellers. We must not confuse the vaguely promised 
Briiish-bui!t turbine-powered transocean airliners having 
speeds “approaching 600 mph.” with the interim equipment 
i f British Overseas Airways — American-built Lockheed Con- 
stellations with large reciprocating engines, available now. 

Closer perusal of British statements reveals that "There is 
no military or other source from which we can draw data on 
tile for more complicated turbine-airscrew units.” The 
frankness of this statement by our esteemed contemporary, 
Flight, is both commendable and realistic. And so is the 
recent British move to temper its policy of nationalization 
by logical utilization of the brilliant talents of Air Commo- 
dore Frank Whittle to direct Britain’s all-out effort in the 
field of jet propulsion research and development. More care- 
ful study of the Royal Aeronautical Society’s recent sym- 
posium on jet propulsion indicates that British scientists 
are realistic about jet motive power. AH of this adds up to 
the fact that turbine-driven commercial aircraft operation is 
quilo a few years off. 

W E CANNOT afford to ignore the pioneering work of the 
British and Germans in the development of unorthodox 
power plants. We must continue this important division 
of aeronautical technology and push research and develop- 
ment even more vigorously than before. But in bur proper 
enthusiasm for these revolutionary prospects we must not 
yet abandon our efforts to develop more efficient reciprocating 
types and combinations of both. 

At present, the future is wide open. We may find com- 
mercial practicality in the compound engine so ardently 
espoused by Dr. H. R. Ricardo of the RAS. We may find it 
in ,nme combination of reciprocating engine and turbine 
especially designed to utilize the now-wasted exhaust- pnergy. 
Experiments along this line have shown an increased power 
output of as much as 70% for a given fuel consumption. Or 
we may discover it in some novel combination of piston and 
turbine engines. But wherever we find it. we may expect 
that the new power plant will he a compromise, in mechanical 
> muplexily, between existing reciprocating and turbine 

It i- still to early to think of discarding reciprocating 
engine development, which must continue side-by-side with 
the work on gas turbine design until the sphere of each type 
is more clearly defined, and every possible combination is 
considered and tried in specific aircraft designs. And only 
by this method will we determine the next stage in power 
plant progress. 

EDITOR 



AVIATION, July. 


SOLDIER BEWARE 


S o you rolled vp 1,400 hr. flying 
B-29s, and now that you’re out of 
uniform you want to get into civil- 
ian aviation, with a job as an airline 
pilot or well-paid executive. Or maybe 
you helped build one of those American 
airports now dotting the landscape of the 
world, and with savings and discharge 
pay you think you have enough money 
to start an airport of your own. Or per- 
haps you ferried paratropers or supplies 
across Europe or the jungles of the 
Pacific, hence now you dream of launch- 
ing your own airline. 

Lots of luck to you, soldier, it can be 
done — but stop, look, and listen before 
you sink all your cash and energy into 
aviation. 

Men who know what they’re talking 
about make glowing predictions of the 
future of aviation. These predictions 
undoubtedly will come true — three, five, 
or perhaps ten years from now. But 
what about the present? What are the 
potentialities and the problems facing 
veterans who want a job or a business 
right now? 

In your absence at war, aviation has 
become big business, requiring capital, 
knowledge of sound business principles, 
and more than just a fair share of good 
fortune. But like any business, aviation 
carries with it risks which ean, if they’re 
not foreseen, ruin the most venturesome. 
The largest number of discharged vet- 
erans interested in civilian aviation are 
those looking for jobs. Let’s review 
briefly some of the troubles ahead for 
this group. 

Competition is the greatest obstacle 
when a man seeks the precise job of his 
desires. According to Air Transport 
Assn, estimates, the war period pro- 
duced 2,500,000 aviation trained vets; 
350,000 military pilots; 150,000 civilian 
pilots; 2,500,000 aircraft workers; and 
300,000 aviation students. Then the war 
end saw cutbacks which slashed a peak 
$20,000,000,000 output and a payroll of 
2,000,000 workers by more than 95%. 
The most optimistic current production 
estimates call for 1946 output of less 
than $1,000,000,000 in military planes 
plus about $200,000,000 in civil craft. 


A slash of such magnitude can only 
mean far fewer jobs available in air- 
craft production plants at a time when 
many more workers are searching for 

The veteran seeking an aircraft manu- 
facturing job stands little chance of get- 
ting that job, unless he is a highly 
skilled, highly trained engineer, designer, 
or craftsman whose abilities fill a specific 
need. The wise veteran will skip the 
larger plants and concentrate on the 
smaller factories now beginning to pro- 
duce light, personal type airplanes, and 
on manufacturers whose personnel needs 
are related to aviation. 

He may be able to utilize his skill and 


Read this sound advice about 
opportunities — and pitfalls — in 
the aviation industry before 
you put your money and your 
time on the line. 


knowledge of planes in the repair and 
maintenance field, for corporation plane- 

fleets, or for charter operators, or for a 
school, public or private, or perhaps even 
for a compiercial airline. There are pos- 
sibilities in the airline field, which is ex- 
panding in preparation for the peace- 
time boom in air travel. But here, again, 
the competition is severe, and so the 
jobs are comparatively few in number. 

In 1941 there were 100,787 certificated 
pilots in the U. S., of whom 1,587 were 
airline pilots and 15,429 were commer- 
cial pilots. In the same year the major 
domestic airlines employed 18,984 men 
and women, of whom only 2,184 were 
pilots and co-pilots. By 1944, the num- 
ber of certificated pilots increased to 
132,432, with airline pilots increasing to 
3,046 and commercial pilots to 22,059. 
ATA airline personnel by 1944 had 
jumped to 31,094. but the increase in 
pitots and co-pilots employed was only 
665 over 1941’s total. With 3,046 pilots 
available in ’44, the airlines employed 
only 2,849 to fly 228 planes, 131 fewer 


than the total in service three years 

Today, the airlines are operating ap- 
proximately 500 planes daily and have 
on order more than 500 new transports, 
delivery of which will not be completed 
until early 1948. 

CAB estimates that one average com- 
mercial passenger transport requires a 
pilot and co-pilot crew of eleven men. 
With 500 planes now in scheduled air- 
line service, there are thus pilot anil co- 
pilot jobs for only 5,500. Doubling the 
number of planes available for opera- 
tion would increase the number of jobs 
to only 11.000. The odds are against 
the ex-railitary pilot finding the job he 
wants flying an airline plane. 

CAB records indicate an airline needs 
approximately 150 men to keep one av- 
erage transport in operation. With new. 
heavier, more complicated planes, that 
number might, be increased to 200. With 
only 500 planes in operation, however, 
that’s only 100,000 jobs. So it’s obvious 
that, even if the ex-serviceman pilot is 
willing to accept non-flying airline work, 
such as ground service, sales, promotion, 
etc., the competition still is severe and 
the jobs few. There are jobs available, 
though, for the veteran who uses initia- 
tive and imagination and who is willing 
to start where 95% of present airline 
executives began their long trek to the 

One airline in the New York area has 
increased its personnel by 2,023, of 
whom 1,608 are servicemen. That's 80% 
employment of veterans, probably one 
of the highest percentages in the coun- 
try. This company, by the way, lost 
2,185 employees to military service and 
to date almost 800 have come back to 
their old jobs. 

Selling tickets isn’t as glamorous or 
well paid a job as piloting, but as air- 
lines expand, the ticket salesmen and 
mechanics and riggers and hangar and 
field personnel are going to step up on 
the airline ladder to better jobs. And the 
ex-serviceman pilot who isn't afraid of 
hard work and a gamble on a lesser 
salary to start, may find opportunities 
with new feederline operations, charter 
services, flying schools, and with busi- 
ness concents. 

Many vets have discovered that, much 
as the airlines and factories' want to 
help, there just aren't enough jobs to 
go around. So they’ve turned hopefully 
to airport employment. Here, too, the 
jobs are few, as against the competition 
for them. In 1941, the total number of 
employees on the 2,369 airports of which 
CAA had records was less than 10,000, 
including all types of workers. The num- 
ber of airports have increased since then 
to slightly less than 4,000. and the num- 
ber of jobs also have increased — but not 
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to the point where airport jobs are avail- 
able for all who want them. 

Of course, job opportunities at air- 
ports will be improved as a result of 
the recent Federal Aid Airport Act 
which, over a period of years, will in- 
crease the total number of airports to 
about 6,000 and expand about 1,600 ex- 
isting fields. 

Most municipally operated airports 
hire employees through Civil Service, 
and with their jobs tints protected, the 
turnover generally is low. Non-subsi- 
dized airports, with few exceptions, arc 
tile personal projects of one or two in- 
dividuals who handle all the work them- 
selves and thus, understandably, have lit- 
tle to offer the job seeker. It is possible 
to get a field job, however, through per- 
sistence and thorough planning. First 
step is to get a CAA list of fields and 
then canvass all possibilities. There is 
no substitute for the experience gained 
by working for someone else if yon 
aspire to go into business for yourself. 

Hundreds of veterans with aviation 
training, experience, a few thousand 
dollars, and a craving for independence, 
however, are leaving the job hunting to 
others while they set up enterprises of 
their own. Many believe that all that’s 
necessary is to buy a surplus plane and 
begin carrying passenger and cargo, nr 
find a large plot of land, erect a sign, 
and go into the airport business. It’s 

The veteran who succeeds, however, 
will he the one who understands the ob- 
stacles he faces and who uses intelligence 
and planning to avoid every possible pit- 
fall. Even those who fail, if they profit 
from the knowledge gained, may try 
again and, on the second attempt, make 
a go of it. Servicemen will discover that 


flying a plane of their own for profit is 
a great deal different from flying for 
Uncle Sam with the Government footing 
all the bills. 

Here, depending on the type, you in- 
itially pay from $1,000 to as high as 
$60,000 or $100,000 for your craft. Then 
you must pay for any modification or 
conversion necessary. You also foot the 
bills for maintenance, fuel, storage, in- 
surance, and replacement of parts — all 
of this is your expense, yours alone. 

Knowledge Required 

Suppose you have a partner or two — 
other vets who, with yourself, have 
money enough to buy a couple of sur- 
plus planes. You buy them, spend sev- 
eral thousand dollars reconditioning 
them, and then you’re in business to 
carry cargo or passengers. And your 
overhead, whether large or small, goes 
on from that day forward. You’re busi- 
nessmen, but do you know the sound 
principles required in order to run a 
successful business'? Are you sure the 
sheriff will stay away from your door? 
Let’s go into more detail: 

Do you know the legal problems in- 
volved in establishing your own busi- 
ness? Are yon acquainted with the book- 
keeping procedures to enable you to 
know whether you’re losing money? 
Have you knowledge of how to go out 
after business and where to go? Do you 
know salesmanship, and advertising, and 
finance, and insurance, and the laws 
which affect yon, also the taxes yon may 
have to pay? 

Okay, so you ean learn all that. True, 
you can. But your chances of success 
are much better if you learn before go- 
ing in business — before overhead starts. 

Here are some of the troubles you 


may face and some suggestions as to how 
to meet those troubles: 

The cost of your plane purchase will 
be high in proportion to the amount of 
capital the average veteran possesses or 
can raise. Your repair, maintenance, 
and replacement ■costs will continue 
whether business comes in or not. You 
ean help to meet the cost problem by a 
pooling of resources, or cooperative 
financing, and by judicious use of your 
credit rating and local banking facilities. 
Perhaps some friendly business man in 
your community or your own acquain- 
tances will help finance you. Any of the 
larger banking organizations will finance 
your plane purchase at fairly reasonable 
interest rates. And by utilizing the GI 
loan rights you can obtain additional 
funds to help cover operating costs. 

Regardless of how you raise your capi- 
tal, don’t get involved financially be- 
yond your point of recovery, and don’t 
get so many hackers that your net profit 
dwindles away to zero. 

If you want to fly scheduled service 
between fixed points, you’ll have to ap- 
ply to the CAB for certificates of con- 
venience and necessity — and remember, 
the Board is now swamped with more 
titan 500 new route applications. If you 
must fly scheduled service, be prepared 
to prove your case in a thoroughly docu- 
mented manner, also to wait anywhere 
from one to two years and spend several 
thousand dollars before your planes 
leave the ground. Should you have that 
much money and that much time, you 
will protect your investment and save 
yourself headaches by hiring an attorney 
experienced in CAB cases. 

If you want to get into non-seheduled 
service, carrying cargo or passengers on 
a contract basis, first explore the legal 
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requirements of the state in which you 
plan to operate. Be certain you have 
enough capital to stay afloat a reasonable 
period of time without any business 
whatsoever. Then survey carefully the 
actual need for the type of service you 
plan to offer. If possible develop your 
contracts or sources of contracts before 
you begin operation. Then be prepared 
to face unlimited competition from both 
the commercial airlines (which are get- 
ting more and more deeply into air 
freight) and from other veterans who 
have the same idea as you. 

If you plan on carrying cargo, you 
will have to combine the best talents of 
a salesman, a super detective, a financier, 
and a pioneer. You will have to use 
imagination to ferret out sources of 
payloads. You'll have to sell the idea of 
shipping by air and by your specific air- 
craft. 

ness points to the “Flying Tiger Line” 

With their National Skyways Freight 
Corp. the Tigers set an outstanding ex- 
ample of veteran initiative. But they 
were hit by, and are still being hit by, 
exactly the same problems every other 
hopeful charter operator faces. Perhaps 
their greatest problem has been that of 
getting return payloads. By hard work, 
they whipped the problem after some 
eight months, getting their name before 
the potential customers. They were con- 
stantly “digging” for business. 

You can do the same with hard work. 
You probably will discover - , however, 
that ample capital and offices and sales- 
men in nearly every important city are 
necessary to guarantee that a plane will 
not fly back to its base empty of payload. 

Another major hazard for the one- 
or two-plane operation is the constant 
possibility of a crash. Sure, you can 


.nice one bad crash may put you out of 
business. If you’re carrying passengers, 
this crash hazard is even greater as a 
potential ■•knock-out" punch to your 
youthful business. 

Commercial airline.- have helped to 
create a demand for air travel, but they 
have also set such high standards of com- 
fort, speed, and economy that you will 
have difficulty competing with them. 
Your customers also will demand com- 
fort. They’ll demand service, t-oo— per- 
haps not a hostess, but something nearly 
equivalent. They’ll demand speed and 
rates comparable to the speed and rates 
of commercial airlines. 

Unless you can offer all this, cover 
your costs, repay what you borrowed, 
and make an adequate profit on your in- 
vestment, you may be wiser to save your 
money and wait for a more auspicious 

There’s something about an airport 
that is luring a large percentage of vet- 
erans into talking business with real es- 
tate agents. Perhaps it's the fact that, 
on the surface (or from the air), it ap- 
pears so easy to run a small Class One 
or Class Two airport and make scads of 
money. Soldier, unless you already know 
all the ius and outs, go and talk to some- 
one who has been in the small airport 
business before you invest your money 
in that big vacant lot outside town. 
Despite what you'll learn about prob- 
lems, you’re right in believing that the 
greatest present opportunity vests in the 
development of small airports for pri- 
vate plane owners. 

Without adequate airports there can 
be no private flying of the magnitude 
visioned by Assistant Secretary of Com- 
merce William A. M. Burden and others 
who foresee, given optimum factors, at 
least 500.000 personal plane purchases 
by 1956. The number of potential per- 
sonal plane owners it high. But the 


planes won’t be purchased unless there 
are airports from which they can fly. 
That’s the basic reason why your future 
as a small airport operator is bright. 
Despite the future potentialities, how- 
ever, there are definite hazards and prob- 
lems you should know about and undr- 
stnnd before you make the down pay- 
ment on land. And there's no future at 
all for you if the kind of airport you 
want is to be the old-fashioned cow 
pasture type. The airport also has grown 
to be a solid business proposition, and to 
succeed it must be operated as a solid 
business. 

It’s obvious that the first problem is 
finding a suitable location. Size of your 
airport will depend both on location and 
on your poeketbook. An airport 50 mi. 
from town will probably be deserted 
nine-tenths of the time. And the closer 
you get to town, the more congested the 
area becomes and the more difficult to 
find adequate space. Also, climate and 
weather conditions should be studied to 
determine how many days you can oper- 
ate each year. What's more, there’s no 
point in starting an airport just across 
the road from one already in operation, 
even though the land may be available. 
The end result threatens to be two fail- 
ures of private enterprise. 

Big city ail-ports are over-crowded and 
offer little room for the private flyer, 
whom you might be able to serve by 
locating near the city. Land costs are 
higher in and near cities. So are con- 
struction and labor costs. Yon probably 
would get more airport for yonr money 
near the smaller cities. Once you have 
solved the tough problem of location 
you still may face local resentment 
against flying and against airports. You 
may have to wrestle with local regula- 
tions, such as building codes, license fees, 
ordinances restricting your operations 
or permitting construction near yonr 
field which might ruin your business. 
There may be county and state restric- 
tions as well, and you may discover, 
after having decided on the “ideal” loca- 
tion, that you simply can't build there. 
Avoid these pitfalls by working closely 
with the local city administration, the 
city or county planning commissions, 
and the local chamber of commerce. 

With just ordinary capital you prob- 
ably will be restricted to starting a Class 
One airport, and for that you will need 
at least one, and preferably two, run- 
ways from 1,800 to 2,700 ft. in length. 
Do you have enough engineering back- 
ground, or is it available to you, to as- 
sure that your airport design is righl 
and that your runways arc laid out prop- 
erly? Are you willing to do all the back- 
breaking work of putting in runway* 
yourself. or do you have enough money 
to pay for the job, or enough friends 
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with enough know-how to help you? 

Before you start, call on the CAA for 
assistance. In particular, ask for a new 
26-page CAA pamphlet titled, Employ- 
ment Outlook in Civil Aviation. Among 
other things, it contains information on 
how to start and operate a small air- 
port. Yon can get a copy for 10c by 
writing to the Superintendent of Docu- 
ments, Government Printing Office, 
Washington. 

You will have to buy or build hangars 
for the planes you intend to serve. Do 
you know the right kind of hangars for 

which may land at your field? You will 
need service facilities, fuel storage tanks, 
some kind of food service. If yonr air- 
port is any distance from town you will 
have to be able to furnish land transpor- 
tation. For this yon may be able to work 
out an arrangement with a local taxicab 
company. And you should check with 
the local office of the large oil companies. 
Sometimes they can help, for the priv- 
ilege of a local gas and oil concession. 

Construction costs involved in building 
a Class Two airport would be slightly 
higher than those for a Class One field, 
varying, of course, with location. A 3,- 
000-ft. runway, utilizing 160 acres of 
land, would probably cost you approxi- 
mately $SO,000, depending, of course, on 
the local land values. Grading would add 
$10,000 to this, and an additional $6,000 
or $7,000 would be neded for landing 
strips 3,000 by 150 ft. Another $15,000 
would be necessary for fencing, wind 
cones, and other items. The total cost 
would approximate $100,000 to $125,000. 
You’d then have an aiiport which the 
CAA estimates could safely accommo- 
date a traffic load of 100 planes a day. 
These estimates do not include such items 
as hangars, servicing equipment, res- 
taurants, or restroom facilities, or the 
other services usually demanded. 

There are numerous men in the busi- 
ness who can and will be glad to tell 
you in detail how much it costs to build 
and operate a topflight airport. Harry 
White, president of Palo Alto Airport, 
and Marvo Whiteman, who built White- 
man Air Park, near Los Angeles, have 
spent many thousands of dollars, and 
their fields are not yet completed to their 
satisfaction. 

An airport with one all-steel hangar 
for planes and engine repair, an ad- 
ministration building with lounge, run- 
ways up to 3,000 ft., adequate paved 
landing and taxi areas and tie-down 
space, and individual hangars for stor- 
age purposes— gives you some idea of 
an A-l project catering to personal plane 
operators. And costs involved run from 
$200,000 to $250,000. If you haven’t 
that much money, why not try an air- 
park or an air strip? Have a single 


runway, fuel facilities, and an automo- 
bile for transportation into town. Such 
a layout would be comparable to the 
corner gas station. Later, with hard 
work and perseverance, it could be built 
into the type of airport you dream of. 

Competition in the operation of air- 
ports is severe and may become even 
more severe, not from private enterprise, 
but from municipal, county, state, and 
federal subsidy. The Federal Govern- 
ment, through the CAA, asserts that air- 
port development is fundamentally a 
responsibility of government. In Civil 
Aviation and the National Economy , is- 
sued by the CAA, appears this state- 
ment: “The historic American pattern 
in transportation has been for the gov- 
ernment to provide the basic facilities 
over which our vehicles move, with pri- 
vate enterprise developing and operating 
the vehicles themselves.” 

Flying School Potentials 

There remains one other phase of 
aviation for the veteran — that of mu- 
lling a flying school, or a combined fly- 
ing school aud aircraft and engine repair 
service. This type of business may also 
be combined with airport operation. 

The operator of a flying school must, 
obviously, have the tools of his trade 
an airplane or airplanes, a good airport 
from which to fly his planes, and the 
ability to instruct or the money with 
which to hire instructors. Most veterans 
interested in this phase of aviation have 
just about enough money to buy a couple 
of planes, keep them in condition, fuel 
them, and pay airport rental fees. That 
means owner-operation and again a situ- 
ation where the owner-operator must be 
a topnotch licensed instructor, crack 
salesman, expert publicity man, and 
amateur psychologist, as well as book- 
keeper, financier, and businessman. 

Original costs, with veterans’ priori- 
ties and careful searching, should not 


be prohibitively high. It may be pos- 
sible to buy and recondition a surplus 
plane, suitable for training purposes, 
for from $2,000 to $3,500, plus $500 or 
$1,000 for spare parts. But the oper- 
ating and maintenance cost of war sur- 
plus planes can easily be higher than 
that of some of the new planes now of- 
fered for sale. Use of surplus equip- 
ment, therefore, can be false economy. 

Additional continuing costs will in- 
clude airport rental fees, fuel bills, in- 
surance, advertising, salary for instruc- 
tors (unless yon handle the instruction 
yourself), repair and replacement costs, 
and the establishment of a reserve fund 
for emergencies. 

It has been estimated by men in the 
business of flight training that in order 
to net $5,000 a year you must have a 
gross income of from $30,000 to $35,000, 
and that to achieve such a gross income 
the investment must be from $15,000 
to $20,000. 

The veteran who wants to launch a 
flying school faces almost exactly the 
same problems as those faced by the 
operator of the small airport. There’s 
l he problem of location, of local restric- 
tions, of taxes and regulations, high op- 
erational expenses, equipment mainte- 
nance, and competition from other flying 
schools in the area. 

Yon have, in addition, the weather 
hazard, which can keep yonr training 
planes on the ground and your students 
inactive. Your only chance to utilize 
this lost flying time profitably is to give 
ground instruction, which may increase 
your operating costs. One-plane opera- 
tion may permit you to fly as many as 
100 hr. a month, with doubling of the 
hours if you have two planes. Your 
problem then will be to get and hold a 
number of students sufficient to keep 
your planes in the air enough hours to 
return your costs and a profit. 

( Turn to page 140) 



In spite of trend toward metal construction, there is plenty o f fabric work for repair-station 
operators. A high degree ot skill is required, and equipment should meet high standards, with 
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WILL GLIDERS CLOSE 
SOUTH AMERICAS TRANSPORT GAP? 


By GEORGE M. GALSTER, Latin American Anal,,! 

Recently introduced south of the border, AAA's glider-pickup tech- 
niques — dramatically proven in war operations — may presage a 
literal pickup in Latin America's air cargo business. In his discussion, 
the author contends that "sky trailers" can go tar in solving this vast 
area's transport problems by effecting greater aircraft utilization 
and by bridging the lack of airports. 
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Why Not Check Lists 

For Private Pilots? 


By WILLIS L. NYE 

Even the smallest planes require one or more operations in each of 
six phases for a successful flight . . . Here is a means of increasing 
long-range sales by promoting safety from the very beginning. 


D thousands of young men had to 
be taught to fly in a very limited 
time, there were a disheartening number 
of takeoff crashes, many of which could 
be attributed only to inexperience and 
poor piloting technique. 

Undoubtedly many of these crashes 
were caused by lack of flight time and ex- 
perience with the specific type of plane 
involved, but it is also probable that a 
considerable number were caused by im- 
proper operation of some small control. 

Now, with a rapid increase in personal 
flying, the rate of civilian accidents is 
beginning to rise alarmingly, so tast 
that it may well have a detrimental effect 
on long-range sale — and service — of per- 
sonal aircraft. 

This article, then, presents one means 

of checking this accident increase, a 
simple means which can be affected by 
the aircraft manufacturer, the distribu- 
tor, or the individual dealer. 

AAF Safety Research 
As is well known, the takeoff is a cru- 
cial part of every airplane flight, and if 
it is made safely, at least 20% of the 
causes of accidents are precluded. When 
research was made into the causes of 
AAF crashes, the Office of Plying Safety 
recommended that a check list, applicable 
to the specific type of plane involved, 
was to be supplied to each pilot prior 
to takeoff. 

Use of these specialized check lists 
was made mandatory. It required that 
the pilot — and if he had one, the co-pilot 


— review the list prior to and during all 
flight operations, relative to the basic 
operational sequences of piloting that 
particular type of plane. 

This use of the check list did not ap- 
ply only to combat or transport air- 
craft; it was, at least in the AAP, ap- 
plied to primary training classes, on the 
sound theory that if a man were to use 
check lists, he might as well start out 
with them so that eventually their use 
would become second nature. 

But, it may well be asked, what has 
this discussion of military pilot check 
lists to do with operation of civil air- 
craft? Any review of accident statistics 
will show a relatively large proportion 
of mishaps occur during takeoff and 
landing. For example, on those civil 
aircraft which have retractable landing 
gear, many unintentional wheel-up land- 
ings have been made — and the airplane 
damaged. 

A check list no doubt would have elim- 
inated a reasonable number of these ac- 
cidents— and anything that can reason- 
ably add to accident prevention is a 
worthy contribution to the expansion of 
personal flying. Such a guide would 
also go far to inspire more confidence on 
the part of novices. 

Any study of the basic fundamentals 
of piloting operations will show check 
list actions to be applicable to all power 
driven heavicr-than-air craft — 

1. Prior to starting engine or engines, 

2. During engine starting and warm- 
up, 

3. Prior to takeoff. 


4. During takeoff and the initial 
phases of cruising flight. 

5. Prior to landing, and 

<i. After landing. 

The six fundamentals will apply— re- 
gardless of whether a single-engine light- 
plane or a multi-engine transport is to 
be flown. Obviously, the number of op- 
erations or control actions will vary with 
the size of the plane, but even the oper- 
ation of the smallest lightplane will re- 
quire coordinated action by the pilot 
during each phase. 

Thus, an enumeration of specific flight 
action may seem superfluous to the ex- 
perienced pilot on some certain type of 
plane, but it seems patent that a review 
of such a list has more-than-average 
merit for every student, indeed for every- 
one stepping into a strange craft. 

Let us, for instance, review the pilot's 
operations for a conventional single- 
engine lightplane. For the six basic fun- 
damentals, we find these: 

Before Starting Engine 

1. Unlock controls (if locked), oper- 
ate controls, and make rapid visual 
check for proper operation. 

2. Check enclosure to make sure it is 
free of dirt to insure maximum visibility. 

3. Set trim tabs for takeoff. 

•1. Check brakes for proper operation. 

5. Check quantity of fuel and oil. 

6. Adjust seat for coinfort and rudder 
pedals for distance: also check security 
of safety belts. 

7. If a parachute is worn, check pack 
for proper adjustment. 

Starting Engine and During Warmup 

L Open fuel shut-off valve. 

2. Set fuel mixture control (if pro- 
vided) in Off position. 

3. Open throttle to idling position. 

4. Set carburetor heat control to Cold, 
unless icing is evident. 

5. Prime engine, if necessary. 

6. Set ignition switch in On position. 

7. Sel engine starter energizer in On 


position lor 3U sec., then perform mesh- 
ing operation while holding energizer 
switch in On position. 

Before Takeoff 

1. Set altimeter and correct setting if 
necessary. 

2. Check instruments for proper indi- 
cation after engine is running. 

3. Set primer in Off position. 

4. Set flaps (if provided) in proper 
position. 

5. Warm engine to proper operating 
temperature 

Takeoff and During Flight 

1. Open throttle for maximum p wet- 
during takeoff. 

2. Set throttle for proper cruising op- 
eration once sufficient altitude is at- 
tained. 

3. Adjust I rim tabs for proper bal- 


Before Landing 

1. Check altimeter indication. 

2. Set trim tabs as required. 

3. Set Haps as required for approach. 

4. Set throttle as required. 

After Landing 

1. Sul flaps in Up position. 

2. Stop engine by closure of fuel line 
shut-off valve. 

3. Set ignition switch in Off position. 

4. Set all switches and controls in Off 
position and lock. 

Now tills list of normal flight opera- 
tions for a small personal plane may ap- 
pear lengthy — and probably it is ful- 
some specific planes — but there seems 
no reason why it should be thought ex- 
cessively cautious for a pilot to check 
such a list. Many sensible pilots think 
not, agreeing that encouragement should 
he given to the use of a standardized 
list for each type of plane. 

It may well he true that most instruc- 
tors drill the actions into their student- 
so that they may become routine, but 
wide experience has shown that one or 
more operations may easily be over- 

If such check lists were to be required, 
it is apparent that enforcement for their 
supply should come from CAA. Natur- 
ally, the harassed manufacturer and his 
distributors and dealers may say that any- 
more regulatory action is undesirable. 
But lethal accidents are also undesirable. 

It is, therefore, suggested that the 
pilot’s check list be prepared by the 
manufacturer and supplied the CAA for 
issuance with the license for each plane, 
the list to be mounted in the cockpit or, 
at least, placed in the map case or glove 
compartment. During the war, the AAF 
supplied luminous cards with plastic 
holders and. until these cards were 


aboard the aircraft, there was no accep- 
tance by the AAP. 

If official issuance of such lists — per- 
haps considerably shorter than the one 
presented above — were the concern of 
the CAA, there is litlle doubt that addi- 
tional flying safety would be gained. At 
the very least there would be no rational 
excuse for anyone piloting an airplane 
not having official information for basic 






might be on a voluntary basis at civil 
airports, with the lists supplied either 
by the manufacturer or his sales outlets. 
Use of the lists could supplement flight 
and operations handbooks now compiled 
by manufacturers and constitute ready 
aid for the pilot at any time. 

This much seems clear: If pilot check 
lists functioned well for the military 
services, there is no apparent reason why 
equally good results should not be pos- 
sible for civilian pilots. 



OFFICIAL A.A.F. PILOT'S CHECK LIST 


-26B and A-26C Airplanes 


Engines: R-2800-27 and -71 


BEFORE STARTING ENGINES 


Carburetor’ air controls— FULL COLD. . , 
Atr (Iltor coutYol*— DIRECT. 

Mixture centre b — IDLE CUT-OFF. 
Propeller cbotrol* — FULL INCREASE 

Supercharger oonlrblt-LOW BLOWER. 


Check form I. 

, Check form F. Weight end' Balance 
Clearance AN0I-IB-40. 

. Pull propeller through 3 revolution* by 


Pilot check lists, such as this lor the A- 26, were found to keep more military pilots o/ive longer, 
with result that they were adopted from beginning of AAF training. Author Nye suggests that 
similar — though shorter — pilot check lists con increase sales through promoting safer flying. 






War-Baby Flight School 
Becomes Focal Servicing Base 
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operations can return a damaged air- 
plane to service quickly is the ease of a 
Piper Cub which landed on its back 100 
mi. from Orangeburg on a Monday. 
The plane was flying again on Friday 
after major repairs which involved 
splicing a spar, replacing leading edge 
ribs, engine cowling, windshield, center 
section, propeller, lift struts, repairing 
the rudder, and recovering half of one 
wing. 

A top overhaul on a light engine is 
now done in one day, as are also 100-hr. 
inspections. A complete recover and 
overhaul job on a lightplane and engine 
now requires two to three weeks. 

Many of Hie tools and machines used 
have been acquired from Army surplus 
or were already in use at the field dur- 
ing the war. In the accessory room, for 
instance, where carburetors, magnetos, 
starters and spark plugs are handled, 
are complete generator test stand, car- 
buretor and magneto test benches, and 
a special cleaning vat. A replacement 
service is planned soon so that plane 
owners can swap faulty starters or 
other accessories for rebuilt ones and 
thus receive much speedier service. 

Unique convenience of Aero Supply’s 
complete stock of aircraft and engine 
parts and supplies on the same field 
reduces the need for stocking a large 
number of supplies in Airmotive’s 
hangar. However, the stock room is still 
sizable, with fast-moving parts, such as 


nuts and bolts, fabric, dope, and other 
materials, kept there for immediate on- 
the-spot availability. Inventory is kept 
up to date by means of a complete 
C’ardex file system. 

Engine Overhaul 

An engine overhaul room occupies 
nearly half the north lean-to. Like all 
other work rooms, walls arc painted 
white from shoulder height up to the 
ceiling for maximum light and employee 
comfort, and are gray down to the floor 
for cleanliness. Engines due for over- 
haul are brought into the shop on mobile 
engine stands and then disassembled. 
Parts for each engine are kept together 
during the entire overhaul process 
through use of individual, wheeled, 
multiple-shelf tables. Parts are first 
thoroughly processed in vats of clean- 
ing fluid and then put through various 
stages of treatment and inspection be- 
fore reassembly. 

Equipment includes a Magnallux, 
Hcald cylinder grinder, a specially de- 
signed and built cylinder honing machine 
developed by Hawthorne, and other nec- 
essary equipment. In one corner of the 
engine room is ,-i sand-blasting booth 
for cleaning engines and for preparation 
of parts to he metallized. 

Across the hangar, the sheet metal, 
woodworking, and welding departments 
contain the normal amount of equipment 
needed for aircraft work. The dope 


room is equipped with latest safety 
lighting and exhaust systems. Dope and 
paint is dispensed from drums stored in 
a room located off the dope room. 

A major alteration in the south lean- 
to has been construction of a completely 
shielded radio shop. As distributors for 
Bendix radio and designated as a mas- 
ter service station, Hawthorne made this 
installation to handle virtually any type 
of radio repair. Walls, ceiling, and 
floors are shielded from outside elec- 
trical interference by two layers of cop- 
per screen wire 4 in. apart. An ex-Army 
radio technician, factory trained, is in 
charge. 

An engine test stand will soon be put 
in operation. An unusual installation 
on the apron outside the hangar is a 
wash rack built to handle nearly any 
type of aircraft. This rig consists of 
two permanent wooden scaffolds sep- 
arated in the middle by enough space for 
the nose of the plane. Elevated pint- 
forms enable scrubbing the tops of 
wings. AH ships brought in for major 
work are first thoroughly cleaned and 
washed down at the scaffolds before be- 
ing brought into the hangar. 

Operations have been concentrated on 
reconversion of surplus military air- 
craft. Although the base has been in op- 
eration only two months, 2 twin-engine 
Cessnas, 4 Convair BT-13s, 4 Boeing 
PT-17s and several Naval Aircraft Fac- 
tory N3Xs have been completely over- 
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hnuled in addition to engine and air- 
frame work on numerous light craft. 
Virtually all shop personnel were em- 
ployed at the field during the war on 
AAF maintenance work. 

In addition to the faster work made 
possible by specialization of operations, 
Monschke is convinced that a large re- 
pair base can handle work at less cost 
to the customer than smaller shops. On 
the matter of fiat rates he feels, how- 
ever, that until there are a lot of new 
airplanes in operation, standardization 
of prices for 100-hr. inspections or en- 
gine work is neither good business nor 
the best answer for the customer. 
“Maintenance requirements on old pre- 
war aircraft,” he says, “vary so that 
the man whose plane has been well-kept 
and properly maintained, would pay 
more than he should if he paid an aver- 
age price for a certain job in which 

Viewing the future, Monschke is con- 
centrating much of his organizational 
planning on providing speedier service, 
feeling that the future of successful re- 
pair operations depends almost entirely 
on good work turned out with a mini- 
mum of delay to the customer. He feels 
that production line maintenance, with 
which his crew had so much experience 
during the war, is one of the best meth- 
ods of cutting costs. He also plans to 
borrow another wrinkle from wartime 
maintenance — a crew working nights so 
that an owner’s plane won’t be lied up 
during the money-making daylight 
hours. One typical example of time- 
saving equipment is the interphone and 
public address system enabling two-way 
communication from the maintenance 
office to the main hangar, the stock room, 
and the flight line. 

In addition to providing service to 
the general public and operators in the 
vicinity, Hawthorne Airmotive also 
serves as a central repair depot for the 
05 airplanes operated at the company's 
various bases. Although each of these 
have shop facilities, ranging from a 
complete repair station at Columbia to 
minor shops at the smaller bases, the 
larger overhaul jobs, such as airplane re- 
covering and engine overhaul will gradu- 
ally he centered in Orangeburg. 

“The perpetuation of life" at Haw- 
thorne Field is indeed encouraging in 
contrast to other now-deserted facilities 
which once were the spawning grounds 
of America’s air power. As a central 
headquarters for Hawthorne’s opera- 
tions system, this field is unique in air- 
port service operations and, as more and 
more planes come off the factor}' as- 
sembly lines, it will not doubt become 
an increasingly important center of pri- 
vate flying activity in this wide soutli- 
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Valve Bushing Tool 
Simplifies Installation 


AVIATION, 
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Double Tool Supply 

'• To permit two mechanics to work simultimeonsly on n 
piano and its power plant, respectively, without interfer- 
ence or lost motion, Charles Griedcr, of Martin’s Creek 
Airport, Belvidere, N. J., devised this combination tool 
bench and rack. As shown here in rear-view sketch, flat 
hack carries tools required for jobs about the plane. 
Meantime, bench and shelves (front view) are employed 
for engine and accessory servicing. It has been esti- 
mated that this bench saves an hour in each working day. 


Specialized Test Stand 
Checks Radio Compasses 

• Installed by EAL at Miami base, this test stand enables 
simulation of all flight conditions when checking auto- 
matic compasses before installation in airliners. 
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Instrument Pressure Chamber 
Fabricated From Iron Pipe 


• Mechanics in Lehigh Aviation's Allentown, Pa., instrument shop 
made this altimeter and airspeed indicator test chamber from large 
iron pipe, with welded end and hinged access door. Instruments 
are placed in beds mounted on board, which is slid into chamber. 
Gasketed door (left) is closed tightly by handscrew to hold pressure 
or vacuum. Pipe (right) connects to compressor or vacuum pump. 
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Li KE the Frontiersman, who fol- 
lowed his dream to carve his own 
place from the wilderness, the returned G.I. depends today 
upon the spirit of America — Free Enterprise — for his op- 
portunity. 

Solar wishes success to every single one, because Solar, 
too, is a product of the American Way . . . born and raised 
under the protection of the Four Freedoms. America has 
always granted each individual the right to rise above a 
given station ... to follow his vision ... to satisfy his own 
conception of the word, F recdom. The fundamental princi- 
ples on which this country rests make this possible. 

The G.I. of today, starting afresh, has his choice — to 
enter business for himself — or to join an established organi- 
zation. If he elects to start his own business, then he must 
work hard to make his venture a success ... he must under- 
take the responsibility of ownership and authority ... he 
must assume the risk of losing his investment. 


If he decides to join an organization that started as a 
small business, like our own company, an organization that 
has conquered many problems to become a leader in its 
field, then he must be willing to assume the great responsi- 
bility of becoming a member of a team ... an individual 
working in harmony with other individuals toward a com- 
mon goal. 

The important point is that he can make his own decision. 
Americans have always had this opportunity . . . and Solar 
believes, with other Americans, that our country will con- 
tinue to provide a framework of opportunity for all free men. 

STAINLESS PRODUCTS 

SOLAR AIRCRAFT COMPANY • SAN DIEGO 12, CALIFORNIA 
DES MOINES 5. IOWA • 60 E. 42ND STREET, NEW YORK 17, N. Y. 
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at t a&t t a gear pump for 3000 p -s-i- 

Tit irk?/ ! AIRCRAFT HYDRAULIC SYSTEMS 



Yes, it’s here NOW! A gear type aircraft hydraulic 
pump that will operate with exceptional efficiency 
at pressures up to 3000 p.s.i. A pump that is 
quieter anil smoother in operation and will 
operate more satisfactorily at higher altitudes 
than any pump that PESCO has ever made. And 
it’s Pressure Loaded ... an exclusive PESCO 
development which automatically maintains mini- 
mum clearance between pump gears and bearings, 
making possible continuous high operating effi- 
ciencies over a wide range of altitude and tem- 
perature. 

This new PESCO pump for operation of wing 


flaps, landing gears and other aircraft parts 
with Pressurized Potcer was perfected after con- 
siderable research and experimental work. It has 
been thoroughly tested . . . tests which show that 
it can boast a 90 per cent plus volumetric efficiency 

80 per cent over-all efficiency. It is built in sizes 
to handle 2, 2J& or 3 g.p.m. at 1500 r.p.m. at 
pressures up to 3000 p.s.i. . . . and is suitable for 
operation at 3750 r.p.m. It is available with 
either 12 or 16-tooth spline drive on a standard 
5-inch bolt circle pad. You can get full informa- 
tion by writing for Bulletin No. 114 to Dept. 7-A. 



MANUFACTURERS 


SUPERCHARGERS 
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It lands on both water and solid runways 


T he carefree owner of a new Re- 
public Seabee will splash into the 
water without ever thinking of his 
brakes. For they're specially made by 
B. F. Goodrich to withstand the corro- 
sion of water landings. Later, he will 
appreciate their smooth performance, 
whether he's landing on a runway or 
taxiing cross wind. 

With the famous B. F. Goodrich Low 
Pressure Silvertowns, this landing gear 
combination gives the Seabee owner 
assurance of more and safer landings on 


solid runways, too. The principle of 
low-pressure airplane tires, first devel- 
oped by B. F. Goodrich, permits a 
larger air volume, lower inflation pres- 
sures, and greater footprint. 

With this combination there's prac- 
tically no maintenance. And most of 


that is easier than puttering with auto- 
mobile tires. 

For further facts about B. F. Goodrich 
tires and brakes, or about any of more 
than eighty B. F. Goodrich products 
for planes, write to The B. F. Goodrich 
Co., Aeronautical Division, Akron, Ohio. 


B.F. Goodrich 

FIRST IN RUBBER 
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It takes years and years of research, development 
and testing to produce truly top-notch performers like the 
Northrop "Flying Wing” and the Timken Tapered Roller 
Bearings with which it is equipped at hard-service points. 



Our engineers have been developing the Timken Tapered 
Roller Bearing for 47 years, constantly improving its inher- 
ent ability to carry the thrust, radial and combined loads im- 
posed upon it under all takeoff, flight and landing conditions. 
The Timken Roller Bearing Aircraft Series is designed to 
meet aircraft and aviation engine requirements. To be sure 
of getting all the advantages of a tapered roller bearing, 
look for the trade-mark "TIMKEN” on every bearing you 
use. Query our engineers today. They'll be glad to make 
specific recommendations. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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PRACTICAL ENGINEERING 

OF ROTARY WING AIRCRAFT 


By PAUL H. STANLEY, Chief Engineer. Autogiro Company of America 

In this first of a comprehensive series of analyses concerned with 
problems of rotorcraft design, the author presents details of funda- 
mental knowledge gained from the development of the autogiro, out- 
lines principles employed in successful 'copters, offers predictions 
bearing on future developments, and finally discusses important 
aspects of loads developed in hub-driven helicopter blades. 


C OSiTRAKV to widespread public be- 
lief. tile helicopter did not- origi- 
nate in the 1940’s. In fact, it is 
one of the oldest approaches to the 
problems of mechanical flight. Fifteenth 
Century drawings and notes of the versa- 
tile Leonardo da Vinci clearly show bis 
thinking along the lines of helical air- 
screws on vertical axes. And in his com- 
prehensive article on early- rotary wing 
developments. Capt. Liptrot says. “The 
first helicopter actually to fly was a 
small model, little more than a toy-, which 
was shown before the French Aendamie 
de Sciences in 1784 by Launay and 
Bienvenue: and since that time, literally 
thousands of schemes have been pro- 
posed by inventors all over the world. 
The patent files of all countries are full 
of helicopter specifications, the greater 
of them being based on faulty physical 
plans and obviously impractical." 

The headline-making practical suc- 
cesses achieved during recent years in 
votary wing flight have roots that extend 
far back in time. Much of this founda- 
tional record — particularly that as re- 
cent as the last 25 yr. — is worthy of 
more than casual interest. And a reason- 
ably complete familiarity with the vast 
amount of rotative wing engineering, 
design, and development work done since 
1 lie turn of the century is necessary to 
insure against needles- waste of time, 

The demonstration of practical flight 
of an autogiro by Juan de la Cierva in 
1923 started a relative avalanche of 
rotorcraft development. Crux of this ef- 
fort after more than 20 yr. — devoted in 
the main to autogiro type craft — is the 
foundation upon which today-’s rotary 
wing progress is largely based. 

Literally translated, “autogiro” means 
self-rotation. The term “giro” does not 
imply gyroscopic phenomena, but gyra- 

rotate or revolve. Self-rotation, as ap- 
plied to the aerodynamic phenomena 


without application of external power, 
U culled autorotation. , 

Autorotation has long been known, 
adversely, to the aeronautical world 
through its manifestation in the form of 
-pin, since most fixed wing aircraft were 
susceptible to this characteristic to a 
greater or less extent. However, the 
problem of spin is no longer one of 
major consideration to the airplane 
designer. 

First practical autogiro embodied a 
freely rotatable rotor hub with blades 
set at autorotatioual pitch, also blade 


hinging which prevented excessive bend- 
ing stresses, provided a balance of lift 
forces on the advancing and receding 
blades, and eliminated powerful gyro- 
scopic effects. 

Autorotation, as applied to an auto- 
giro having blades set at a positive lift 
incidence within the autoi-otational 
range, is explained for vertical descent 
as follows: Consider the plane of the 
disk A-A, Fig. 1, formed by a system of 
rotating wings or blades set at a posi- 
tive angle of incidence to A-A. In ver- 
tical descent, there is a small relative 
wind, V , perpendicular to the plane of 
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elevators — first tested by Cierva in early 
1932 — showed all the characteristics of 
improved control at low speed, with com- 
plete control throughout the speed range 
originally predicted by the inventor. 
Principles of the tilting hub direct con- 
trol were also applied in the longitudinal 
sense in a 4,000-lb. American autogiro 
in late 1932, This control compensated 
for excessive center of gravity movement 
with variation in load, and the craft was 
capable of lauding with longitudinal con- 
trol being furnished only by controlled 
tilting of rotor hub. 

As applied to autogiros of 1,(100 to 
2,001) lb. gross weight, original tilling 
hub system of complete direct control, 
as developed by Cierva. was entirely 
satisfactory. However, on scaling up 
this system to a direct control craft 
of over 3.900 lb. gross weight, a number 
of undesirable characteristics appeared 
— excessive control loads and rotor blade 
motions (both in a flapping sense ami 
lead-lag of blade.-, in plane of rotation). 
Principles involved in these problems, 
and their solutions, were presented in 

diagrammatic term in prepared testi- 
mony presented by Mr. Pitcairn before 
the House Military Affairs Committee in 
Apr. 1938. 

Application of the solutions resulted 
in a type hull referred to as the modified 
centralized type — used with considerable 
success on various direct control auto- 
giros from gross weights of 2.000-3.690 
lb. Installation of semi-irreversible 

steering units in the control systems also 
played a large part in producing a hub 
control system, free from objectionable 
vibrations. Many of the principles of 
control and stability established for au- 
togiros arc directly applicable in the 
design of successful helicopters. 

During 1936-37. a rotary wing design 
(using many of the fundamentals of 
the direct control aiitogiro) was con- 
ceived and constructed by Ramil Hafncr 
and his associates. It employed the 
Cierva combination of flapping blades 
with pitch control. A considerable 
amount of living was done with this 


craft, fully described in The Aeroplane 
Kell. 17. '37, Flight Fell. 18, ’37, and by 
the designer. 5 


Direct Takeoff Autogiro 

With control of the autogiro demon- 
strated down to and including zero for- 
ward speed, next important milestone 
was development of positive quantita- 
tive performance in the low* or no-speed 
range. It had been demonstrated on 
numerous occasions that landings could 
lie made in restricted areas, with little 
or in- roll after contact with the ground. 

Prewitt) that the aiitogiro could lie 
made to take-off directly (zero forward 
speed) by selling the individual rotor 

lional speed considerably in excess of 
normal lliglil rotational speed, declutch- 
ing rotor starter, and setting blades to 

lions along similar line-, and in Nov. 
1933 lie demonstrated an aiitogiro which 


hi the direct takeoff a 


I termed autodynainie ro 
embodying the feature ol 
so dial public denionstiii: 
For a number of reasons 


I by .- 


(siidi as the C-40 direct 

Air Ministry. 

Ilritish development of the direct take- 
off autogiro consisted basically of those 
hinge configurations and linkages which 
would give the proper values of blade 
piteli for the sequence of operations 
involved in direct takeoff — blade-pitch 
set to zero lift under the action of rotor 
drive, going to above-normal flight pitch 
due to action of excess centrifugal force 
during first few seconds of direct take- 
off, and returning to normal flight pitch 
with normal centrifugal force of normal 



flight. American version of this develop- 
ment included mechanical means to lock 
the blades at zero lift incidence during 
rotor acceleration, then to shift all blades 
quickly and uniformly to normal flight 
incidence. During first few seconds of 
direct takeoff, with rotor developing a 
considerable excess of rotational speed, 
a small increase of blade pilch above 
normal was obtained through huh con- 
figuration. 

The first American direct takeoff 
tests were conducted, in Nov. 1935, on 
the PA-22 autogiro. 

Development progress of the direct 
takeoff autogiru was both interesting 
ami difficult. Solutions of many prob- 
lems — particularly those of a mechanical 
nature — were especially trying, while 
analysis and cure of other difficulties 
were time-consuming and costly. Never- 
theless, gratifying performance was 
demonstrated, lime and again. That the 
direct takeoff autogiro did not go into 
eommercial production was the result of 
a number of factors — including the 
situation that World War II had begun 
when I his development was complete, and 
l he helicopter, a logical development of 
the aiitogiro, was beginning to show 
promise. 

Although worthwhile contributions 
were made in the Held of helicopter ex- 
perience prior to the '20s, these were 
relatively few and far between. Among 
(he major problems on which little or no 
satisfactory progress had as yet been 
raaiie were those relating to gyroscopic 
forces, unbalanced lilt effects, inability 
to descend safely upon power failure, 
torque, instability, vibration, and danger- 
ously inadequate or impractical control 
systems. However, in the years that fol- 
lowed the demonstration of practical 
flight by rhe aiitogiro, interest in the 
development of helicopters increased 

Even before entering actively into 
autogiro development, Harold F. Pit- 
cairn and his associates studied the 
problems of the helicopter and con- 
structed a number of models to test their 
ideas on this form of flight. In 1927, 
their studies and experiments culminated 
ill successful flights of a toi'queless heli- 
copter model having a jet-driven rotor of 
the hinged type. With definite progress 
recorded in the helicopter field, Mr. 
Pitcairn concentrated his attention on 
the autogiro in 192S. As a result of this 
American sponsorship of the autogiro, 
developments in rotary-wing craft pro- 
ceeded at au unprecedented rate during 
the next 15 yr. 

A broad vuricty of development and 
experimental work was done by those 
working in the helicopter field prior to 
1931 , and much of this effort is admirably 
covered in an article by Capt. Liptrot 
in the Journal of the Hoyal Aeronautical 
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use on all larger and improved Foekc 
helicopters. After 193S, because of the 
war, very little further information was 
available oil Focke developments, lint 
since the end of the war in Europe, it 
has been learned that at* least one design 
of the large Focke-typc 'copters was fly- 
ing by about 1940. This was a craft of 
some 1,000 lip., using two laterally dis- 
posed, three-blade rotors of approxi- 
mately 40 ft. din. Gross weight was 
probably of the order of 7.500 11*. It is 
understood that a mimher of these ma- 
chines were built, and that toward the 
end of I lie war, they were used for sup- 
plying Iroops in relatively inaccessible 


Society, July 1931. He felt that a great 
deal of impetus had been given to the 
helicopter movement by Ciervn’s devel- 
opment of the autogiro, which possessed 
features of vital importance to 'eopter- 

“(1) The difficulty due to the lateral 
overturning moments of a single screw 
in translation has been discussed. Cierva 
devised the exceedingly neat and effec- 
tive plan of hinging the blades so that 
they could rise or fall independently 
under the influence of the air loads on 
them. All lack of balance due to forward 
motion is thus simply and adequately 
overcome. 

“(2) The rotating system is perfectly 

’*(3) The blades being freely hinged 
are not subjected to heavy bending 
moments, nor ave the loads on the blades 
greatly influenced by accelerations, since 
the centrifugal loads are so much greater 
than the air loads. 

"The blade structure is in fact mainly 
subjected to tensile loads, and an im- 
portant truth not yet generally realized 
is that the structure weight of the hinged • 
blade rotating-wing aircraft tends to de- 
crease with size instead of to increase, 
as is the case with the conventional 
aeroplane. It may thus eventually Im- 
possible to build big helicopters more 
economically as regards structure than 
big aircraft. 

"(4) It has paved the way to safe 
forced landings by helicopters by show- 
ing the high parachutal value of the auto- 
rotating wing.” 

Table I lists 21 different helicopters 
and some of their essential features. 

Current ‘Copter Development 

The past few years have seen tre- 
mendous strides in the development and 
use of the helicopter. While Breguet, in 
France, had some success with his 
coaxial, counter-rotating craft, first 
really promising helicopter was that 
made by H. Focke. 1 His rotors and con- 
trols were based directly on the Cierva 


cess i'll I flights in 1937. This 'copter— 
FW-B1— consisted of a fuselage with 
rudder and small fixed horizonlal tail 
surfaces, the fuselage carrying the en- 
gine. A pair of hinged blade rulers. 

structure Imilt out from each side of the 
fuselage, giving sufficient spacing be- 
tween rotors so i hat ilnwnwnsli cleared 
the fuselage. Control and stabilizing 
was by utilizing the propeller blades 
themselve-— cyclic pitch control. This 

qiiirod change from helicopter to nnto- 

al! existing helicopter records. 

By 193S, (in* Focke organization was 

FW-61 (flown as a single-placer), which 
would have both commercial and military 
utility. The same general arrangement 
of a pair of laterally disposed counter- 
rotating twin rotors were considered for 


A helicopter development contem- 
poraneous with that of Focke was con- 
ducted liv I he Weiis in Great Britain*, 

Ltd., demonstraled in 1936, their W-3 
direct takeoff autogiro. After much 
study of both direct takeoff autogiro 
anil the helicopter, the W-5 single-place 
helicopter was designed and constructed 
as a flying .laboratory and made more 
than 100 takeoffs and landings between 
1937 and 1939. when it was superceded 
by the W-6— a two-seater flown in Oct. 
’39. 

To eliminate the problem of torque 
correction, the Weirs used a pair of 
laterally disposed rotors. They also 
studied, designed, and tested certain 
components of a coaxial counter-rotat- 
ing system, hut "it was concluded, how- 
ever, that this arrangement introduced 

difficulties that the side-by-side arrange- 
ment was finally selected."* 

Gross weight of the W-5 was 840 Ih. 
Il incorporated a Weir 4-eyl. engine 
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developing oil Up. til 2.500 rptu. The 
15-ft. dia. two-blade rotors were getired 
to turn at 410 rpra. The W-6 used an 
engine of 200 Up. (at 2.400 rpm. I, had 
two 3-blade 25-ft. rotors operating ai 
275 rpm., and was 2,400 lb. gross weight- 
On October 10, '39, the W-6 made its 
first flight, and thereafter was flown 
frequently until July '40. when develop- 
ment was temporarily balled to release 
personnel for more urgent war work. 

Much exact quantitative information 
was obtained on blade behavior in vari- 
ous flight conditions of the W-6. As one 
phase of these investigations, a motion- 
picture camera was mounted oil the rotor 
bub (Fig. 8) and recorded blade-motions 
about the drag-hinge as well as various 
control movements. Neutral position 
for the conditions of blade pitch, power 
application, and rotor rotational speed 
used during these tests was shown to be 
a blade lag-angle of* 9 deg. Minimum 
lag-angle was recorded as 4 deg., and 
maximum lag-angle was shown to have 
reached a value of 19 dig:., for a diag- 
onal movement of the control stick, first 
slowly and then with increased speed, 
giving =+: 7 deg. cyclic pitch change com- 
bined with 3 deg. collective pitch 
change. Data obtained in these and 
other tests of W-5 and W-6 helicopters 
are being used as the basis of more de- 
velopment in Great Britain under the 
direction of the Cierva Autogiro Co. 

First officially recorded helicopter 
flight by Igor I. Sikorsky' was on Apr. 
15, 1941. He had, prior to 1910, experi- 
mented in Russia with helicopter prob- 
lems, and is known to have constructed 
at least two early experimental craft — 
the second being completed in May, 
1910. The craft appears to have had a 
pair of three-blade coaxial rotors, prob- 
ably counter-rotating. Mr. Sikorsky, 
who long ago attained outstanding suc- 
cess in the field of fixed-wing aircraft, 


apparently gave consideration to prob- 
lems of rotary-wing flight during the 
years of autogiro development. His ex- 
perimental helicopter — the VS-300 — was 
flight-tested with numerous modifica- 
tions, prior to the time of his officially 
recorded flight in 1941. 

Sikorsky 'copters are reported to he 
the first to roll off a production line and 
the only such rotorcraft to see active 
military service for the U. S. In addi- 
tion to being used for training hundreds 
of pilots in the AAF, Coast Guard, 
Navy, RAF. and Hoyal Navy, Sikorsky 
helicopters were* in action in England, 
Alaska, China, Burma, India, the Philip- 
pines, and on Army floating repair bases 
in the Southwest Pacific. 

The Kellctr XR-8— designed by R. H. 
Prewitt and produced by Kollett Air- 
era fl Corp. — has achieved considerable 
success recently. This craft has a gross 
weight ol' approximately 3,600 lb., and 
derives lift from a pair of intermeshing 
three-blade rotors, each 36-ft. in dia., 
spaced 4 ft. between centers. This ship 
i- exceedingly maneuverable, and u sub- ' 
-lantinl number of flying hours, includ- 
ing cross-emmrry flights, have been 
logged. 

Bell Aircraft Corp., in experiments 
with helicopters designed by A. M. 
Young, have had much success with 
some models. Chief feature of these 
machines (using two-blade main lifting 
rotors, with a torque-correcting tail ro- 
tor) is a stabilizing bar which gives cer- 
tain features of automatic stability to 
main rotor. Bell machines have already 
demonstrated their utility in rescue and 
mercy missions. 

G&A Aircraft (Div. of Firestone Tire 
& Rubber Co.), successor to Pitcairn 
Autogiro Co., produced a single-rotor 
helicopter — the XR-9— for the AAF. 
Novel features of the craft are in the 
hub design — a modification of the nero- 


dynamicully stable rotor, as originated 
by J. & G. Weir for the W-6, and 
further developed by Autogiro Co. of 
America'. A considerable amount of test 
flying has been done, with indications 
of unusual freedom from vibration. 

The Platt-LcPage 'copter, with two 
laterally-disposed rotors carried on out- 
board supporting structures, has under- 
gone a number of test flights. 

Largest successful helicopter to date 
is the PV-3, produced by P-V Engineer- 
ing Forum (now Piasecki Helicopter 
Corp.) under Navy sponsorship. The 
craft is novel in that it has demonstrated 
first successful use of the tandem rotor 
configuration, with counter-rotation for 
counter-action of rotor torque. Rated 
loading is pilot, co-pilot, and ten passen- 
gers. Power plant develops 450 bp. at 
takeoff. Rotors are approximately 40 
ft. in dia. 

Other Rotary Wing Development! 

Another type of powered-rotor craft 
which has been proposed is the gyro- 
dyne. In this type, torque correction for 
the main lifting rotor is by propeller 
offset laterally from craft’s plane of 
symmetry, rather than by the tail 
torque-correcting rotor. With approxi- 
mately 2/3 total power available de- 
livered to the main lifting rotor, and % 
to the laterally disposed propeller, pro- 
ponents claim that it has advantages in 
performance over a helicopter with tail 
torque-correcting rotor, sinee the torque- 
correcting propeller, in forward flight, 
is a source of useful thrust, whereas the 
tail rotor is a source of parasite. From 
engineering studies, it is believed the 
gyrodyne would be deficient to the true 
helicopter in low-speed performance, de- 
ficient with respect to the autogiro in 
high-speed performance, but with a 
slight superiority in performance over 
either if speed-range is taken into con- 
sideration. 

Another type given some considera- 
tion is that referred to as the heliodyne. 
This type incorporates one main lifting 
rotor absorbing approximately 50% of 
total power available, with a pair of 
laterally disposed controllable pitch pro- 
pellers, which can be set at a differen- 
tial of thrust to give torque correction 
for any speed. 

From investigations made by the 
Autogiro Co. of America on helicopter 
problems, there seems to be great ulti- 
mate promise in single-rotor 'copter em- 
ploying some form of torqneless drive 
for the rotor, such as the blade-mounted 
reaction jets in Mr. Pitcairn's 1927 de- 
velopments. Dr. Cierva also felt that the 
most successful single-rotor helicopter 
would not be developed until satisfac- 
tory jet-propulsion means were avail- 
able. With the development of various 


AVIATION, July, 


forms of jet propulsion in recent years, 
it is logical to expect the development 
of satisfactory small jet units which can 
be mounted on each rotor blade to fur- 
nish the required torqucless drive. 

Jet propulsion holds real possibilities 
for improvement in present-day rotary 
wing design, leading to lower first-cost, 
increased serviceability, and greater 
value per dollar. Most important of 
these factors is elimination of the heavy, 
expensive internal combustion engine, 
which will greatly reduce structural and 
-pace considerations required for dead 
loads. Power transmission apparatus, 
normally required between engine and 
rotor, can also be eliminated, and pre- 
liminary calculations indicate that trans- 
mission weight savings alone will more 
than equal the weight of required jet 
units, feed lines, control unite, and jet 

In the present stage of development 
of the rocket-type jet units using dual 
fuel- (oxidizer carried), fuel consump- 
tion rate is admittedly high, and the re- 
sulting design, carrying 30% of takeoff 
gross weight as fuel, will necessarily 
be a short-range affair with flight dura- 
tion of from 15 to 30 min. and range of 
25 to 45 mi. Preliminary calculations 
again indicate a possibility of a two- 
passenger arrangement with takeoff 
gross weight of about 1,100 lb., as 
against present two-passenger 'copter 
weights of very nearly double this figure. 
From present-day progress in jets, it 
appears that the need for carrying oxi- 
dizing fuel will soon be eliminated — 
greatly increasing possibilities of flight 
duration. 

The use of jet-drive for tbe rotor 
also points to an important possibility 
of simplification in hub designs. Through 
proper hub configuration, upon tem- 
porary cutting or permanent loss of 
power, the proper blade pitch for auto- 
rotation is obtained through reduction 
of peripheral speed and increased coning 
angle. This would also permit the use 
of Cierva’s tilting type control rather 
than his cyclic pitch control, with re- 
sultant mechanical simplification. Thus, 
it appears that the future torqueless 
single rotor helicopter with jet unite on 
each blade, will be lighter, simpler, and 
far more economical than today’s type 
of hub-driven helicopter. 

Most promising intermediate step to 
ihe completely jet-driven helicopter is 
that of an autogiro using assisted take- 
off and retarded landing via rocket-type 
jets at the blade tips. Even with present 
bigh fuel rates, it appears that sufficient 
fuel could be carried to permit two or 
three brief periods of true helicopter 
operation during flight. In this form of 
flight, we would have all the simplicity 
and proven flying qualities of the latest 


direct control antogiro for 99% of air- 
borne time, with the valuable assistance 
of jet drive available when needed. This 
is sufficiently akin to the already proven 
direct takeoff, so that there is no reason- 
able doubt ns to the success of its opera- 
tion. A calculation made for u hypo- 
thetical croft indicates Hint the weigh! 
of present rotor mechanical drive and 
direct takeoff mechanism is somewhal 
greater than the weight required for the 
jet installation, piping, tankage, and 
fuel to obtain the proposed assisted 
takeoff, two or three brief periods of 
true helicopter operation, and retarded 
landing. 

Performance calculations on this same 
hypothetical craft, with power furnished 
by rocket-type jet- delivering 82.5% 
normal engine power at operating rotor 
speed, show n maximum rate of climb, 
as a helicopter, of over 600 ft./min. at 
40 mph. forward speed. Maximum rate 
of climb as an autogiro, at full engine 
power, is slightly under 600 ft./min. al 
65 mph. With both the blade lip jets 
and engine operating at full power, 
maximum rate of climb of over 2,000 
ft./min. is obtained. 

Hub-Driven 'Copter Blade Loads 

Many of the loads imposed on heli- 
copter blades are identical to, and de- 
termined in the same manner as. 
corresponding loadings for nn antogiro 
blade. This is especially so in power- 
off flight of the helicopter, since the lift- 
ing rotor then functions exactly as mi 
autogiro rotor. In powered flight of the 
helicopter, bending moments in the 
plane of lift may be derived in precisely 
the same manner as the corresponding 
moments for an autogiro blade, making 
proper corrections to lift-distribution 
diagrams for any departure of a hell 


copter blade from rectangular plan- 
form, for either wash-in or wash-out of 
blade ineidenee, and also taking into ac- 
count actual weight distribution of the 
blade under investigation. 

Derivation of loads in the helicopter 
blade in plane of rotation, at the first 
instant of starting, will also be similar 
lo the method of analysis used for the 
autogiro, since in the latter ease, it is 
assumed that each blade is against its 
drag-hinge stop, also that rotor starting 
torque is reacted by blade inertia and 
combined with blade Happing loads in 
the plane of lift. It is entirely conceiv- 
able that in starting Ihe helicopter rotor 
in gusty weather, a blade conld he suh- 
leeted ft* identical load- imposed oil an 
autogiro in similar condition. 

Main difference between heliciipler 
and autogiro blades is that, in flight, a 
-teady driving torque is applied to the 
helicopter rotor. Sufficient freedom is 
usually provided about the ilrag-hinge 
-o that when designed rotor rotational 
-peed and blade pitch arc attained, the 
blade is off the drag hinge stop, and op- 
erates in equilibrium (al a considerable 
lag-angle i under the action of centrifu- 
gal force, blade drag, and force applied 
at the drag hinge resulting from driving 
torque. This condition of equilibrium is 
analogous to that for the blade with ref- 
erence to the plaue of lift, sinee the 
components of centrifugal force com- 
prise the main restoring force in each 
case, with a drag distribution diagram 
replacing the lift distribution diagram, 
and also, the force at the drag hinge (re- 
-ulling from driving torque! replacing 
the vertical component of centrifugal 
force at the flapping hinge. 

Many years ago, in our discussion 
with Cierva of the problems of drag dis- 
tribution along a rotor blade, he reeom- 
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Table III — Calculation of Torque absorbed by Hub-Driven Helicopter Blades 

if - 00 dec. anil 270 dost., a - .5. R - 241.5 in. 

* (Ret rdl'xcn R-. vol - X Cad X Aral .1*et vrl ]• X Cod IKel. vel V X Cad X 


HH'iirlrd Hint this dislrilnitinn lie 
i-misiiliMril ns proportional lo velocity 
>< 1 1 la ml — generally accepted nosv as an 
index of blade drag distribution. For 
I lie* symmetrical condition of p = 0. 
I here would lie no variation of blade 

and con-cqucnllv. the determination of 
beiidiutr moments ill plane of rotation 
in function of blade radius is a relatively 


I. both tl 


•- and Ilii' blade 


f'ierva's conception of the virtual rotor 
— with centerline of rotation a distance 
pR on retreating blade from construc- 
lional centerline of rotation, and with 
drags at blade tips arbitrarily assumed 
equal — is useful as a first approximation 
in determining drag distribution. 

A more accurate estimate of drag dis- 
Iribution for a three-blade rotor may be 
made by a determination of instan- 
taneous angles of an advancing and a 
retreating blade, and assuming (ns 
Ciervn did for a three-blade rotor when 
considering lift dislribution) that two- 
thirds of total torque transmitted by the 
Imb would be absorbed by these two 
blades, at the angles determined, with 
rrhili re drag as determined by instan- 
l imenus angles and squares of velocities. 
For example, a hub-driven helicopter 
type is examined for powered flight 
condition at A = .5, with gross weight of 
A mil lb., three-blade rotor of 40.25-ft. 
ilia.. 191 hp. to rotor at 190 rpm., and 
solidity = .06. The bending moments in 
plane of lift, for if = 90 and 270 deg.. 



at a = .5, having already been calcu- 
lated, the bending moments in plane of 
rotation, for ip = 90 and 270 deg., at 
a = .5, will be determined, and Hie final 
bending moments to which the blade 
spar will be subjected will be the vector 
sum of moments in plane of lift and 
plane of rotation. 

Blade pitch 9 for ^ = 90 and 270 
deg., at » = .5, will be calculated, using 
data from performance estimates on 
this craft. Value of 0„, for P = .4, is 

13.5 deg., and for a = .5, a value of 9, 
of 14.5 deg. will he used. Likewise. X, 
for a = .4, is .089. and n value of .095 
will be used for a = .5. Angle of blade 
oscillation (Eq. 14, Ref. 6) is calculated 
(for a = .5) as: 

8 - .253 - 071 

I - j X -S> X j gyg 

176 rad. - 10.05 deg. 

Using a value of d n of 14.5 deg., and 
9 , of 10 deg., the instantaneous value 
of blade pitch for ip = 90 deg. is 

14.5 — 10 = 4.5 deg., and for tp = 270 
deg.. 14.5 + 10 = 24.5 deg. Using blade 
pitch equal to section angle of attack 
above zero lift, the drag coefficient ( for 
XACA 23015 airfoil, Fig. 4, Ref. 71 is, 
for 9 = 4.5 deg. above zero lift, .0150, 
and for 9 = 24.5 deg., C„ = .25 (ap- 
prox.). Drag distribution is calculated 
(Table II) and is shown graphically in 
Fig. 9 for the blade of solidity .06, 
which has a chord of 1.265 ft. From the 
table and graph, the relative torque ab- 
sorption of the two blades is calculated 
(Table III) and shown graphically in 
Fig. 10. Taking total torque absorbed 
for the two blades as the sum of the 
areas in Fig. 10, and assuming that two- 
thirds of the total torque corresponding 
to 191 hp. at 190 rotor rpm., or 2/3 x 
5,290 = 3.520 lh.-ft., is represented by 
the combined area of 5.59 sq. in., it is 
found that 1 sq. in. of area of diagram 
represents 630 lh.-ft. torque. The blade, 
at ip = 90 deg., with an area of dia- 
gram of 3.23 sq. in., therefore absorbs 
2,035 lb.-ft. torque, while at ip = 270 


hub or W -6 helicopter 


— Determination of Elementary Forces Acting on 
Holicopter Blades in Plane of Rotation (e-.5) 




86.0/2.3576 - 38? lb. dree. 
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Table V — Calculation of Normal Rasultanf Bending Moments in Helicopter Blade p .5; W. 2,100 lb.: Rotor die.. 40.25 ft.; Rotor hp., 191; 



fig. 11. Derivation of bending moment in plane of rotation , hub-driven Fig. 12. Derivation of bending moment in plane of rotation, hub- 
helicopter. driven helicopter. 
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iii plane of rotation) are calculated, and 
shown graphically in Fig. 14. 

Checking the structure of this heli- 
copter blade with spar as previously as- 
sumed, first condition likely to be 
critical is that at first instant of start- 
ing. Here, one-third torque — corre- 
sponding to 191 hp. at 190 rpm. — is 
assumed to be absorbed by one blade 
and reacted by blade inertia, with design 
factor of 2.25. This is combined with 
blade flapping, with a design factor of 
4.0. The section at .10R (end of sleeve 
connecting spar to rotor hub) will be 
assumed as critical for this condition. 

Design starting torque per blade 
_ 2.25 X 5.260X 191 
190X3 

= 3,965 Ib.-ft. = 47,500 lb.-in. 

At .10/?, design starting torque 

- 47,500 X g -' g- jQ (ratio of blade moment 
outb’d. . 10 R. to total blade moment) 


from the position at p equals zero. 

With torque distribution established, 
the elementary forces of drag, compo- 
nents of centrifugal force, and resultant 
force, are determined for each increment 
of blade radius (Table IV). These ele- 
mentary forces are then used to deter- 
mine the magnitude and distribution (in 
function of blade radius) of the primary 
bending moments in plane of rotation 
(Figs. 11 and 12). From Fig. 11, it ap- 
pears that the maximum primary bend- 
ing moment, in plane of rotation is 
13.5% that in plane of lift (from cal- 
culations not shown here) for m = .5, 
ifr = 90 deg., while, from Fig. 12, mo- 
ment in plane of rotation is also some- 
what lass than that in plane of lift. 
Also, since in plane of rotation, calcula- 
tion of relief from primary bending 
because of blade flexibility would in- 
volve lag-angle rather than coning-angle 
(using relief bending moments from 
other calculations), it is found that 
bending in plane of rotation, added 
vectorially to that in plane of lift, gives 
a considerably increased final bending 
moment. 

Maximum bending moments in plane 
of rotation, corrected for blade flexibil- 
ity, are, for a = .5, ^ = 90 deg., with 


lag angle of 2(1.0 deg., and using flexi- 
bility factor I\ - 2,140 lb.-in. per deg.. 

u _ 1,350 U50 

,r ' “ . 20000 - = 1 + .36 

+ 2.140 X 26.0 

= 993 lb.-in 


And for M 
M,r- = 


= .5, = 270 deg.. 

2,450 _ 2,450 

13,750 ~ 1 + .346 

1 + 2,140 X 1S.6 

= 1,825 lb.-in. 


With the large lag angles involved, 
relief of bending because of blade flexi- 
bility is rather small for the plane of 
rotation. 

In Table V, the resultant bending 
moments, corrected for blade flexibility, 
arc calculated for normal flight (as 
would be used in a fatigue analysis of 
blade spar), assuming a spar of 1%-in. 
o.d. by .095-in. gage, with K = 2,140 
lb.-in. per deg. and using /fo, for 190 
rpm., of 4.62 deg. These resultant bend- 
ing moments, for normal flight, are plot- 
ted in Fig. 13. In Table VI, design 
bending moments (using limit load of 
4.0, with factor of safety of 1.5 for 
those in plane of lift, and limit load of 
1.5, with factor of safety of 1.5 for those 


With section modulus Z = .1939 in. 1 , 

A = 5 r§lr = 277 .° 0 °p 8i - 

ft/p b = 277,000/179,500 = 1.543 
Blade root for above condition of 
stress would require a spar, at .108, 
of some 55% greater strength than con- 
templated. This could be accomplished 
by using cither a larger spar, step-taper- 
ing toward the blade tip, or a sleeve 
over the 1%-in. o.d. by .095 spar ad- 
jacent the blade root. A 1%-in. o.d. by 
.058 sleeve, with Z = .1459 in.', would 
probably be satisfactory, giving com- 
bined Z = .3398 in.’, and using D/T of 
the outer sleeve (32.4), the value of /•’. 
is 161,000 psi. for U.T.S. = 150,000 psi. 
With the 1%-in. by .058 sleeve, 

/, = 53.700/.3398 = 158.700 psi. 
And A/F. = 158,700/161,000 = 
.986 — Satisfactory. 

For the design flight condition at * = 
.5, Fig. 14 shows greatest absolute value 
of resultant design bending moment in 
blade to be — 8700 lb.-in. at .227?. With 
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a blade weight outboard of .228 of 45.6 
lb., with C.G. at .5928, the centrifugal 
force, at 190 rotor rpm. is : 

C.F. = 19.9’ X 45.6/3 X 11-97 = 


6,710 lb., 

with design C.F. = (i X 6,710 = 
40,260 lb. 

Spar fiber stresses and stress ratios 
at .22R, with 1%-in. by .095 steel spar, 
with U.T.S. = 150,000 psi.. are: 

_ 40,260 




= SI ,600 psi. 


. _ 8,700 
‘ .1939 




Ft 

A 


81.600 
150,000 = 
44,900 
179,500 = 


Combined stress ratio = .793 

Using data from Table V and Fig. 
13, it is found that greatest variation 
of bending moment in plane of lift, be- 
tween = 90 and 270 deg., is at .358. 
Using this point of blade radius, the 
different forces and moments acting on 
the spar will be analyzed from the stand- 
point of reversed bending (fatigue) 
(This example is conservative, in that 
reversed bending is considered at a = 
.5, (diving) rather than a = .30 (cruis- 
ing) — the more normal practice for con- 
sidering this type of stress.) With rotor 
rotational speed of 190 rpm., blade 
weight outboard .358 of 37.8 lb., and 
C.G. of the outboard portion at 13.47 ft. 
from centerline of rotation, a steady 
centrifugal force is developed: 

C.F. = 19.9’ X 37.8/3 x 13.47 = 
6,260 lb. 

Bending moment in plane of lift, cor- 
rected for blade flexibility, is, for ii = 
90 deg., - 3,720 lb.-in., and for 4 = 
270 deg., 1,263 lb.-in. Bending moments 
in plane of rotation are 982 and 1,775 
lb.-in. With the bending moments in 
plane of rotation, of same sign, tending 
to bow blade backwards, it may be as- 
sumed there is an average moment of 
1,379 lb.-in., with varying moment from 
this average of =fc 397 lb.-in. 

With 1%-in. o.d. by .095 spar, and 
reducing F b = 179,500 psi. to 150,000 
X 1.197, where 1.197 is the form factor 
for a round tube of 18.4 D/T ratio, the 
following fiber stresses will he developed 
for the various load conditions: 

C.F. = 6.260/.4939 = 12,700 psi. 
steady fiber stress. 

In plane of flapping: 


4 ' = 90 deg., A = - 


3,720 

.1939 X 1.197 
— — 16,000 psi. 


, o-n j , 1-203 

* 2<0 deg., A = io 39 x 1.197 

= 5,450 psi. 

In plane of rotation: Steady stress 
due to average bending moment of 1.379 
lb.-in.: 


1.379 , 

/* “ 71 939 x 1.197 = ° ,9on P®' 

Stress due to varying moment of 
± 397 lb.-in.: 

A “ =t T939X 1.197 = ±1 '‘ 10 '* n - 
That is, A for 4 = 90 deg. = 4,240 
psi., and for i/r = 270 deg. = 7.6A0 psi. 
in plane of rotation. 

Considering upper and lower fibers of 
the spar in combination with forward 
fiber (that is, toward blade leading edge) 
and rear fiber, the following steady and 
varying stresses are obtained: 

For = 90 deg., stresses arc: 

Upper forward: 12,700 + (16.009 -’ t 
4,240 s ) 1 /’ = 12,700 + 16, .550 
Upper rear: 12,700 + (16,000 s - 
4,240 s ) 1 ./’ = 12,700 + 15.420 
Lower forward: 12,700 4- (4,240 s — 
16,000 s ) 1 /’ = 12,700 - 15.420 
Lower rear: 12,700 — (4,240 s -f 
16,000 s ) 1 /’ = 12,700 - 16.550 
For 4 = 270 deg., stresses ore: 

Upper forward: 12,700 4- (7,660 s - 
5,450 s ) 1 /’ = 12,700 -I- 5,390 
Upper rear: 12,700 - (7,660 s -r 
5,450 s ) 1 , s = 12,700 - 9,400 
Lower forward: 12,700 + (7,660 s + 
5,450 s ) 1 /’ = 12,700 + 9,400 
l-ower rear: 12,700 + (5,450 s - 
7,660 s ) 1 /’ = 12,700 - 5,390 

Most highly stressed fibers, from the 
standpoint of reversed bending, would 
appear to be either the upper rear or 
lower forward fibers. Using the John- 
son-Goodman formula" : 

S„., = .5 S./1 — .5 r, in which 
= maximum allowable unit stress 
during a cyele, .8. = ultimate tensile 
strength (150,000 psi.) r = range ratio, 
the range ratio for the upper rear fiber 
is 12,700 (+ 15,420; - 9,400) = 28,120 
to 3,300 psi., with r = 3.300/28.120 = 
.117, hence: 


«■— 1- 

With an allowable fiber stress of 79,- 
600 psi., and a maximum stress of 28,120 
psi. shown, margin of safety for upper 
rear fiber in reversed bending is : 


MS. = 


'9,600 


The range ratio for the lower forward 
fiber is 12,700 ( + 9,400; — 15,420) = 

22.100 to -2,720 psi. with r = -2,720/ 

22.100 = —.123, hence: 

_ .5 X 150,000 _ 


.123 


■ 70,500 psi. 


With an allowable fiber stress of 
70,500 psi., and a maximum stress of 

22,100 psi., margin of safety for the 
lower forward fiber is: 


M.S. = 5 


1,500 _ 


2.19 


22,100 

Upper rear fiber, with margin of 
safety of 1.83 is therefore critical, at 
.357f, in reversed bending for a = .5. 

Designed to the above factors, and 
using methods substantially as outlined 
above, it is considered that a hub-driven 
helicopter blade will give satisfactory 
structural performance. 
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Fig. 14. Design bending moments in helicopter rotor blade. 
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POSITIVE ACTION LUBE SYSTEM 
PROVED FOR GOODYEAR F2G 


By V. S. Kupelian, engh Goodyear Alter otr c« P . 

Outlined here are construction details and advantages of novel oil- 
ing installation specially developed to furnish uninterrupted flow dur- 
ing all flight maneuvers and attitudes. 


N1 


negative aeecle 
And oil pressu 
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notedly einph 


dropping 

ligurntiou 






for 


for it not only start 
vital operating metlii 


- -- 

.■deration is resumed- 
y undesirable conditio' 
es the engine of 


components dependent upon mainte- 
nance of engine oil pressure. 

These factors were observed during 
early (light tests of the Goodyear F2G— 
a Navy lighter powered with a P&W 
K-4300 Wasp Major — and occurred to a 
marked degree because of increased oil 
flow attendant in this very large engine. 
The increased oil flow, coupled with a 
very short oil-in line from the tank, 



Fig. 1. Phantom view depicting installation details ol 
moneu ver-type lubrication system lar Goodyear F2G. 


left very little reserve to be used if the 
main body of oil were removed from the 
tank outlet by negative accelerations 
during certain maneuvers. And it soon 
became apparent that a lubrication sys- 
tem was needed which would permit con- 
tinuous oil flow during all maneuvers and 
attitudes of flight. 

During the development of a satisfac- 
tory maneuver-type lubrication system 
for the F2G, many of the presently used 
schemes were considered, but found to be 
deficient. Some of the more common de- 
vices are reviewed here, along with their 
considered deficiencies : 

The swinging-arm or pendulum type 
outlet, as used on some installations, was 
tested and discovered to stick occasional- 
ly because of sludge centrifuged out of 
the oil while going around the bend in 
the arm at the high speeds created by 
high oil flows encountered. Further- 
more, this device was limited to rather 
deep tanks, precluding its use on shallow 
units which may be desirable for a more 
compact installation. 

The sliding tube valve type of oil di- 
verter was studied but was not consid- 
ered sufficiently efficient, since it also 
involved the possibility of sticking as 
well ns permitting continuous small air 
leakage if near-perfect fits were not at- 

Also studied was a system composed 
of a tank having dual outlets, with flap- 
ping valves on the main oil outlet and 
standpipe inlet, but this was found to 
be unsuited for pressurised tanks, and 
in addition, offered the possibility of con- 
linuous small air leakage through the 
standpipe. 

Investigation of these, and several 
other types of oil diversion schemes for 
maneuver systems indicated one serious 
drawback to their fiindamental method 
of operation — namely that of depending 
upon gravity to swing nozzles or lift 
valves or slide tubes within the oil tank. 
Hence, this was the only force available 
for positive opening and good seals. 
Furthermore, there always existed the 
possibility of failure because of sticking 
or air leakage created by foreign mate- 
rial in the tank or chemical residue in the 
oil. 

Taking cognizance of these conditions, 

developed for the F2G, as shown in Fig. 
1 , which was devoid of any moving parts 
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fig. 2. Seen here is gravity energised 
switch lor solenoid operated diverter valve. 


within the tank, and could be associated 
with a tank of any size, shape, or lo- 

Basically, the system consists of a 
tank with a dual outlet, one of which is 
the main discharge in use during normal 
operation; the other is attached to a 
standpipe extending to a predetermined 
level within the tank. Externally, these 
two outlets are connected to a solenoid- 
operated diverter valve so that either 
line may be diverted to the engine, de- 
pending upon the position of the valve. 
Normally, the valve is positioned to the 
tank main outlet and positively main- 
tained there by spring load. The maneu- 
ver- or standpipe-position is accom- 
plished by a gravity operated electric 
switch which energizes the solenoid di- 
verter valve. This arrangement is such 
that so long as there is an accelerating 
force tending to keep the oil away from 
the tank main outlet, this same force 
keeps the standpipe circuit open and the 
main outlet closed by means of the 
solenoid diverter valve with the gravity 
energized switch. 

Perhaps the only difficulty in develop- 
ing such a system was the construction 
of the gravity controlled switch which 
had to be sensitive enough to operate at 
fairly small deviations from normal ac- 
celeration, yet be sufficiently damped so 
that it would not be energized by dis- 
turbances of short duration— such as fly- 
ing through rough air or in taxiing. The 
switch devised consisted merely of a 
sliding weight around a rod energizing 
a relay through a micro-switch, and a 
pair of small bellows attached to one 
end of the contacting rod to give the de- 
sired damping to the system, as shown 
in Fig. 2. The system also includes a 
light on the instrument panel for indi- 
cating the operation of the standpipe or 
maneuver circuit, also a manual main 
switch through which the entire system 
may be cut in or out. 

A test installation of the solenoid oper- 
ated diverter valve is shown in Fig. 3. 
A scries of flight tests — encompassing 
entire range of engine speeds from 
idling to rated rpm. explored at accel- 
erations of + .3 to —1.0 G — gave very 
satisfactory results. 


ated diverter valve. 
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Supersonic Plane and Jet Bombers 
Revealed by Army Air Forces 


Spearheading drive for research funds and $600,000,000 engineering 
development center. Army discloses existence of Bell XS-I, designed 
to crack transonic range. 


A PILOTED, KOCKET-POWERED craft 
designed to break through the 
transonic speed range; five jet 
propelled bombers; and three new jet 
fighters are revealed as outstanding 
projects of a research and development 
program which the Amy Air Forces 
seeks to expand if sufficient funds arc 
provided. 

The AAF's first supersonic piloted 
aircraft, the Bell XS-I, has already been 
taken aloft and operated as a glider to 
test its flight characteristics. A myriad 
instruments have been designed to record 
essential data during the few minutes 
of powered flight. A newly developed 
pressure suit is provided for the pilot, 
sinee the plane may reach an altitude of 
80,000 ft. If, as is possible, the craft 
becomes disabled going through the tran- 
sonic range, the pilot is provided with 
an ejector seat. This unit is fired by a 
37 mm. shell containing a special powder 


charge which accelerates seat and pilot 
to 40 mph. with a travel of 5 ft. After 
the plane has been cleared, another auto- 
matic charge releases shoulder and seat 
straps to free the pilot from the seat. 
An aneroid will automatically open the 
special ribbon parachute at a pre-set 
altitude. 

The multi-jet bombers currently be- 
ing developed are: North American 
XB-45, Consolidated Vultec XB-46, Boe- 
ing XB-47, Martin XB-4S, and Northrop 
XB-49, the latter a jet-powered version 
of the XB-35 Flying Wing. No informa- 
tion as to performance or construction is 
yet releasable on any of these craft. 

The jet fighters include the 500-mph.- 
plus Northrop XP-79B, powered by two 
Westinghouse 19-B Yankee axial flow 
turbojets. A flying wing of 38-ft. span, 
the craft’s length is but 14 ft. The pilot 
flies from a prone position between the 
two power plants. The XP-79B is an 


all-magnesium craft, the Northrop heli- 
arc weld method having been used. 

Single-engine jet fighters announced 
as under development are the North 
American XP-8S and the Curtiss- Wright 
XP-87, but no performance or struc- 
tural data have yet been released. 

Revelation of these jet propelled craft 
— together with glimpses of rocket, ram- 
jet, and other developments — are 

coupled with Army Air Forces pleas for 
funds for an expanded research and de- 
velopment program. As outlined before 
government agencies by Mnj. Gen. Curtis 
E. LcMay, chief of the AAF Research & 
Development Agency, and to newsmen 
by Brig. Gen. Lawrence Craigie, chief 
of the Engineering Div., Air Materiel 
Command, Wright Field, this program 
would call for annual expenditures of 
$250,000,000 over a 5-yr. period. 

Also sought is a proposed Aircraft 
Engineering Development Center, esti- 
mated to cost some $600,000,000, the fa- 
cilities of which would be available to 
both military services and the aircraft 
industry, with administration in the 
hands of the AAF. 

AAF plans for this center include five 
high speed wind tunnels — from 0.9 to 
10M— with working areas of from 4-32 
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ft. Power requirements for such installa- 
tions would run up to 1,400,00 hp. Al- 
though AAF officers have made no rec- 
ommendations as to location, these power 
requirements would obviously necessitate 
locating the center near Government- 
owned hydroelectric plants of such Ca- 

Largc areas of land would also be nec- 
essary to properly test guided missiles, 
for the plan envisages rocket test stands 
of from 5,000-500,000-lb. capacity, with 
later units capable of testing rockets of 
1,000,000 lb. thrust. 

Under the plan, NACA would continue 
its function of providing basic research 
— particularly in aerodvnamics and 
thermodynamics — to the extent of its fa- 
cilities, with the military services work- 
ing with industry on application of this 
research, and the services doing the ma- 
jor portion of the evaluation. 

Industrial research would also be used 
under contract as it has in the past, AAF 
officers point out. Typical of such re- 
search is that done by the ball and roller 
bearing industry whieh, largely as a re- 
sult of independent metallurgical work, 
today has bearings capable of operating 
over a temperature range of from —74 
to +1,725 deg. F., with an upper limit 
of 2,500 deg. now held capable of attain- 
ment. Operating in turbojets capable of 
giving plane speeds of 600 mph., bear- 
ings turn at 72,000 rpm. and withstand 


"smallest mass-produced ball bearing", meas- 


on such projects has brought metals with 


immediate shock loads of 168,000 lb. per 
Whether or not the nation’s military 



research and development program takos 
the form advocated by the AAF, the need 
for a continued, coordinated plan was 
emphasised at the AAF’s National News 
Conference by Dr. Vannevar Bush, direc- 
tor of Office of Scientific Research & De- 
velopment, who declared that “I believe 
thoroughly that we do not need to regard 
a major war as inevitable . . . Lbut] it 
seems to me crystal clear that there is no 
hope whatever of a satisfactory outcome 
unless this country fully preserves its 
strength in every way in the difficult 
period that lies immediately ahead, for 
it is only in our full strength that we can 
work for ultimate peace.” 

Pointing to the lessons learned during 
the war. Dr. Bush said “it is utterly es- 
sential that We should have a unitary na- 
tional program of military research, 
thoroughly integrated and correlated, 
with unwise duplication eliminated,” add- 
ing that “correlation should in no sense 
involve suppression of valuable effort. It 
must preserve the vigor and resourceful- 
ness of highly autonomous groups pursu- 
ing actively the ideas which they believe 
to be most important. Moreover, correla- 
tion does not mean the removal of benefi- 
cial competition. It is a good thing for 
this country that we should have vigorous 
groups pursuing their several part- 
somewhat along parallel lines at times, 
and with emulation and strong competi- 
tion to keep them on their toes.” 


Category 

Speed 

New Records Established by Army Air Forces 
Plane Pilot Record Plane 

Pilot 

100 km. (62 mi.) 
without payload 

495 

Lockheed P-S0 

Capt. Robt. A. Baird III 

394 

Heinkel 

Ernst Udet 
(Germany) 

1000 km. (621.3 mi.) 
without payload 

462 

Lockheed P-80 

Lt. Henry Johnson 


325.7 

Breda SS 

Furio Niclct 
(Italy) 

2000 km. (1242.9 mi.) 
without payloal 

462 

Lockheed P-S0 

Lt. Henry Johnson 


325.7 

Breda 88 

Furio Niclct 
(Italy) 

1000 km. with 
1 ,000 kg. payload 

369 

Boeing B-29 

Lt. E. M. Grabowsk 


325.7 

Breda 88 

Furio Nielet 
fltaly) 

2.000 km. with 

1.000 kg. payload 

366 

Boeing B-29 

Lt. E. M. Grabowsk 


311.1 

Junkers Ju-SS 

Emst Seibert 
(Germany) 

2,000 km. with 

2,000 kg. payload 

366 

Boeing B-29 

Lt. E. M. Grabowsk. 


311.1 

Junkers Ju-88 

Ernst Seibert 
(Germany) 

2.000 km. with 

5.000 kg. payload 

366 

Boeing B-29 

Lt. E. M. Grabowsk 


250.9 

P-23 

A. Tondi-G. 
Pontonutti (Italy) 

1.000 km. with 

5.000 kg. payload 

369 

Boeing B-29 

Lt. E. M. Grabowsk 


259.3 

Boeing YB-17 

C. S. Irvine-P. 

H Robey (U. S.) 

1.000 km. with 

2.000 kg. payload 

369 

Boeing B-29 

Lt. E. M. Grabowsk 


321.2 

Junkers Ju-SS 

Ernst Seibert 
(Gcrmanv) 

1.000 km. with 

10.000 kg. pavload 

358 

Boeing B-29 

Capt. J. D. Bartlett 


207 

Savoia-Marehetti 

SM-75 

N. Prota-G. 
Berloera (Italy) 

2.000 km. with 

10.000 kg. payload 

356 

Boeing B-29 

Capt. J. D. Bartlett 


205 

Savoia-Marehetti 

SM-75 

N. Prota-G. 
Bertocca (Italy) 

Helicopter duration — 
9hr. 33 min. 27 sec. 
Helicopter distance 


Sikorsky R-5 
Sikorsky R-5 

Lt. Wm. L. Vavricka- 
Lt. K. R. Bloom 
Maj. F. T Cashman 
(Dayton-Boston) 

1:32 

VS-300 

Igor Sikorsky 
(U.S.) 

Helicopter 20 km. 

110.5 

Sikorsky R-5 

Lt. Col. K. S. Wilson 

76.1 

Focke-Wulf 61 

Ewald Rolfs 
(Germany) 
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BRITISH AIRLINER PRESSURIZATION 
INITIATED ON TUDOR I 


Here are details of this new airliner's high-flight cabin-conditioning 
apparatus comprising a combined heating and ventilation system. Also 
revealed are a few of the tests on leakage and strength character- 
istics of craft's cabin design. 


P IIESSIIRIZATION EQUIPMENT fitted to 

the Avro Tudor I is said to mark 
Britain’s first venture in maintain- 
ing low-altitude atmospheric conditions 
in an airliner. This 12-24 passenger 
transport plane is now in quantity pro- 
duction for BOAC and, credited with a 
345-mph. top speed, it is slated for high- 
speed North Atlantic operations. (Also 
sec page 177 Aug. 1945 Aviation). 

Except for a small portion of the 
fuselage rear. I lie whole of the Tudor's 
cnlmi volume, above and below floor 
level, is pressurized to maintain atmos- 
pheric conditions common at 8,000 ft. 
while the plane is Hying at 25.000 ft. 
A large number of flight tests have been 
conducted, including two at over 39,000 
ft. 

Intake and Ducting System 

Heating and ventilation arc combined 
in Avro’s pressurization system. At- 
mospheric air enters a combined scoop 
and inertia filter located under each 
outer wing’s leading edge at a point 
between ribs 13 and 13A, at which posi- 
tion the intakes are said to be away from 
the prop wash and out of the area con- 
taminated by engine exhaust gases. 

The air is then ducted to Marshall 
No. 15 blowers, mounted one to each out- 
board Merlin engine’s accessory gearbox, 
and it is then passed through a silencer 
fitted between outer wing ribs 5 and 6, 
an air cooler set between outer wing 
ribs 3 and 4, and then to a second 
silencer between the inboard engine and 
the fuselage. 

This air then enters the fuselage 
ducting through a spill valve which in- 
corporates a no-return valve (to assure 
that pressure will not be lost if one 
blower should fail), and is taken through 


a re-circulating fan chamber, heated by 
a Janitrol unit of 50,000 Btu./hr. ca- 
pacity, and is next delivered to the main 
distribution ducting which runs below 
the floor the length of the plane. Mani- 
folds are welded to form part of this 



Passenger comfort appears to be well provided 
lor in Tudor /, with cabin compartmented and 
sets of facing chairs. Heating and ventilat- 

cut around periphery of ceiling light re • 


ducting and terminate with mushroom - 
headed outlets in the crew stations and 
toilets. The passenger cabin supply is 
sent through the tubular aims of the 
chairs. 

Some cabin air is taken through the 
re-circulating fan chamber and mixed 
with the incoming cold air for re-heating 
and re-distribution. A discharge valve 
near the rear of the cabin is combined 
with a safety valve, and a differential 
pressure of 5.5 lb./sq.in. is maintained 
in the cabin at altitude. Two aneroids in 
the flight engineer’s compartment are 
connected with the exhaust valve and 
regulate the amount of air passing out. 
The master control valve is on the engi- 
neer’s panel, and a combined ground 
conditioning and inward relief valve is 
fitted in the bottom fuselage skin at the 
aft end of the cabin, on the airplane’s 
center line. 

Heating arrangements have been de- 
signed to cover the wide range of tem- 
peratures expected to be encountered in 
various parts of the world throughout 
the year. A controllable cooler, fitted 
in the ducting which carries the air from 
compressor to cabin, enables the flight 
engineer to utilize or dissipate the heat 
which is generated by compression of 
air in the blowers. 

Cabin Sealing 

All riveted and other metal-to-metal 
joints are sealed with a compound dur- 
ing assembly. All control rods and con- 
trol cables pass through pressure seals 
where they emerge from the fuselage in- 
terior. And the astrodome, jettisonable 
cabin windows, and entrance door are 
scaled by inflatable rubber inserts. The 
nose cap is sealed with a solid rubber 


Pressurization Testing 

An extensive preliminary investiga- 
tion covering leakage and strength con- 
siderations was carried out on small 
portions and full scale structures before 
a mnjor test was initiated on a full 
scale fuselage. 
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During intitial tests, the total muss 
leakage of the test fuselage was found 
to be excessive, being 16.1 lb./min. at 
a pressure differential of 2} lb./sq. in., 
anil representing 53.6% of the available 
compressor supply of 30 lb./min. Major 
leakages at a number of points were 
reduced until finally total mass leakage 
was 2 lb./min. at 5J lb./sq. in. pressure 
differential. This specimen was consid- 
ered satisfactorily scaled. 

Plastieene, sealing tape, and sealing 
compounds were all tried, and it was 
noted that: (1) It was not necessary to 
seal bucked heads of rivets, even where 
there were structural connections; (2) 
sealing of structural joints with tape 
overlay was unsatisfactory; and (3) 
scaling of structural joints by internal 
application of a suitable sealing com- 
pound by spray or brush was considered 
an ideal method. 

Strength tests had as their secondary 
objectives the verification of design 
stress assumptions and also determina- 


tion of stresses at points where calcula- 
tions were difficult or unreliable. For 
proof pressure, the A.R.B. requirements 
(sub-section D.22, paragraph 3) quote 
a factor of 1.33 on maximum flight pres- 
sure differential. At 5t lb./sq. in. unit 
pressure differential, proof pressure 
equals 7.33 lb./sq. in. For ultimate 
pressure, A.P. 970 requirements (Chap. 
718, paragraph 5) quote ultimate fac- 
tor of 2 on the maximum flight pressure 
differential. At 5j. lb./sq. in. unit 
pressure differential, ultimate pressure 
equals 11 lb./sq. in. 

Tests showed that the structure is 
satisfactory for strength at proof and 
ultimate pressures, that much useful 
information regarding the diffusion of 
load in the region of fuselage openings 
is provided by the extensive use of 
strain gages, and that at no point in the 
structure were stresses in excess of 11 
tons/sq. in. recorded up to the maximum 
factored pressure differential of 11 
lb./sq. in. 


In a 20-min. strength test, during 
which the specimen was given pressure 
up to 11 lb./sq. in., no structural failure- 
or detrimental distortion of the test 
specimen was observed with the excep- 
tion that bearing failure occurred at the- 
blind holes in the entrance door mag- 
nesium alloy frame easting, which re- 
ceives the steel locking pegs. It was- 
noted that the whole air thrust on the 
door was transmitted as shear to these- 
pegs, which in turn exerted considerable- 
local bearing loads on the door frame- 
casting. 

During a later test where pressures of* 
11 lb./sq. in. were recorded, the right 
Triplex windshield shattered completely 
on the outer lamination, but it still held! 
pressure. As pressure was allowed to- 
drop, the left windshield shattered in a 
similar manner. Since then, a modified! 
windshield is stated to have been tested* 
satisfactorily, and this is now being in- 
stalled on production models of the- 
Tudor I. 
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See Promise in Low-Density Core 

For Aircraft Laminate Components 


By R. E. MAIER, Chemicals Die., Plastics Dept., E, I, du Pont de Nemours & Co, 

Du Pont's cellular cellulose acetate is sandwiched between plywood, 
metal, or glass-cloth faces to provide aircraft units offering interest- 
ing possibilities. Here are details of suggested application, fabrica- 
tion, and physical proerties of this lightweight core material. 


-'lull HIT limited by the nature of the 
process and capacity of present manu- 
facturing: equipment. A semi-commer- 
cial unit is now producing material of 
widths between 4 and 0 in. and of thick- 
nesses between /o and 1 in. Slabs, 
sheets, and blocks such as those showu in 
Fig. 1 can he built up very readily from 
these boards by various methods of 
gluing. 


Applications Specified 


D eveloped primarily .for use as a 
structural core material between 
strong surface skins in low- 
density sandwich-type structures, du 
Pont CCA — cellulose acetate in an un- 
oriented multicellular form — possesses a 
high degree of uniformity and excellent 
strength, suggesting its utilization in nu- 
merous aircraft applications. 

Since the strength required in a struc- 
tural core depends both on service re- 
quirements and properties of the surface 
skin materials, a core material furnished 
in only one density or strength would 
find rather limited use. Consequently, 
CCA is fabricated in various densities 
between 4 and 8 lb./eu. ft. — each within 
a range of * 0.5 lb. 

The product is available in form of 
extruded boards, with length limited only 
by size of container and method of 
shipment. Width and thickness of the 


Du Pont CCA was first used as a core 
material in secondary and non-struc- 
tural aircraft applications because of 
its uniformity, strength, and low density. 
Use of this material in primary struc- 
tures, such as a wing or fuselage is now 
being investigated by manufacturers. 

Flat thin laminates of CCA with ply- 
wood, glass-cloth, or metal are being 
tested for use in aircraft floor panels, 
bulkheads, furnishings, and doors. Low- 
density CCA — 4-5 lb./cu. ft. — has suffi- 
cient strength for most of these uses. 

An electrical instrument case of CCA 
and alumuium embodies favorable elec- 
trical properties of the acetate as well as 
this material’s low density and good 
strength. Uniformly curved sections, 
such as the cylinder shown in Fig. 2 
proposed for use as aircaft heating 
ducts and helicopter tailcones. The use 
of CCA laminates in food storage cases 
for commercial passenger planes has 
proposed because the material also 


cotes possibilities of this material lor core use 




Fig. 2. This prototype section o I heating duct has been formed with Fig. 3. Aileron tab with portion o I aluminum skin turned up, reveals 
CCA os core material laced with aluminum. Similar section has possi- CCA core. This lightweight material is easily curved at leading edge 
bilities for use as 'copter tailcone. radius and affords support for thin aluminum faces. 
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has relatively good thermal insulating 
properties. 

Laminated control sections — fins, rud- 
ders, trim tabs, and ailerons — arc light, 
strong, and, because of the absence of in- 
ternal bracing, are simpler in design 
than conventional metal structures. A 
typical monocoque-lype trim tab is 
shown in Fig. 3. The laminated heli- 
copter anti-torque blade shown in Fig. 
4 is an example of a use that requires 
relatively high strength in the core. 

Machined pieces of any desired shape 
can be made from slabs of CCA by use 
of standard woodworking equipment. If 
a gang router is used to eut a series of 
parallel wedge-shaped grooves three- 


quarters through the material, the core 
can be shaped without heating by bend- 
ing it so that the cuts are on the inside 
of the curve. If the kerfs are properly 
spaced and coated with glue, they will 
close and weld together during the final 
laminating operation to give a strong 
reinforced structure. If the material is 
carefully heated to a temperature just 
below the softening point (400 deg. F.), 
it can be shaped without grooving. 

If a piece of cellular cellulose acetate 
is squeezed in a cold die, it will perma- 
nently assume the shape of the die. Since 
dies of wood or soft metal can be used 
in this cold bobbing operation, the tech- 
nique provides a simple means of pro- 


ducing complicated shapes with simple 
equipment. 

Standard thermosetting glues are 
satisfactory for bonding CCA to itself 
or to surface skins. If a dielectric heat- 
ing unit is used to heat the glue, gluing 
time can be reduced to 15 see. The high 
softening temperature, resulting from 
absence of plasticizing ingredients, per- 
mits use of thermosetting resin adhesives 
in the fabrication of laminates. 

Low-Density Laminate Properties 
Tests conducted by various investi- 
gators indicate that a well-designed flat 
laminate, when subjected to an edgewise 
compressive force, will withstand a load 
equal to 50-75% of ultimate strength of 
surface skins. Reported are buckling 
skin stresses of the order of 10.000- 
14,000 psi.‘ for papreg-CCA laminates 
and 20,000-28,000 psi." for glass fiber- 
CCA laminates. The following tabula- 
tion summarizes several of the prop- 
erties of a low-density laminate* with 
7-!b./cu. ft. CCA core and glass cloth 
skins, made at Wright Field. 

Edgewise comp, strength 
lb. per in./wt. per sq. ft. 1,075 
Ult. bending strength 
lb. nlt./wt. per sq. ft. 575 
Bending stiffness 

El/1 0 725 

Properties of CCA in the various den- 
sities are summarized in the appended 
table. The high shear strength is a 
definite advantage, and the impact 
strength is relatively high for a material 
of such low density. CCA will support 
combustion in still air. but the flame is 
readily extinguished by slowly moving 


V S. E. MAutni-r. published 
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Properties of du Pont CCA 
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Roller-Mounted Maps 
Expedite Position Finding 


American development for personal pilots is a simplified chart holder 
which is seen speeding up position and mileage plotting; while more 
complex British instrument is self-contained unit to aid airliner 
passengers in following plane's flight. 



Necessary chart is attached to rollers at either end of holder and c 


- be tamed to desired 



T wo new air position devices utiliz- 
ing rolled charts have been devel- 
oped — one by an American inven- 
tor, intended to make personal-flying; 
nvigntion easier; and the other, made in 
Britain, designed to give airliner passen- 
gers constant visual evidence of their 
plane’s location. 

The private flyer’s avigational aid. 
devised by Frank J. Walters of Wash- 
ington, D. C., is a compact chart holder 
consisting of a Plexiglas frame so de- 
vised that it fits the upper contour of 
the pilot’s leg. At each end of the trans- 
parent face is positioned a roller to 
which a standard aero chart may be at- 
tached. A mileage scale and a central 
position indicator are inscribed on the 
transparency’s upper face. 

Once the chart has been folded to 
cover the proposed flight route, it can 
be attached to the rollers by means of 
clips, thus providing a convenient holder, 
obviating frequent chart unfolding, fold- 
ing, and haphazard estimating of mile- 
age and position data. 

Briton's Air Position Indicator 
Designed by Wing Comdr. C. Hole, 
is indicator instrument now being manu- 
factured by Redwing, Ltd., of London. 
This device, stated to be entirely self- 
contained, has no external wiring. There 
are two models, one 5 ft. long, 6 in. deep, 
and 3 in. wide ; the other 3 ft. long, 6 in. 
deep, and 3 in. wide. The larger version 
weighs about 15 lb. 

The instrument contains a strip map 
revealing about 600 mi. at a time, and 
over this map travels a model airplane, 
which can be synchronized with the air- 
liner’s speed within a 100-to-400-mph. 
range. Maps are stowed on two spools 
and may cover up to 8,000 mi. on a 
l/20th scale. A clock is installed giving 
estimated time of arrival, and maps are 
marked with plus or minus time varia- 
tions, relating to standard time or time 
of the country of departure. 

Thus, with the indicator installed in 
i he cabin in full view, passengers are 
able to keep informed, up-to-thc minute, 
as to where the airplane is, a particular 
advantage if the craft is flying above 
overcast. 

The device has been given the name 
"FRED”, connoting Flight Route Easily 
Determined. 


Utilising no external mechanisms or connec- 
place and small airplane model near center . 
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AIRCRAFT ACOUSTICAL PROBLEMS 
AND POSSIBLE SOLUTIONS 

PART /• 


By K. R. JACKMAN, Chiel Test Engineer, Consolidated V alter Aircraft Co rp., Son Diego. 

Here is a new approach to the age-old noise bugaboo, an approach 
which brings new tools for increasing passenger comfort and aircraft 
utility in the transport, military, and personal plane fields. 


T he title tor this series has been 
chosen advisedly, for in a field as 
new as aircraft acoustics there arc 
many more problems than answers, and 
here solutions are not promised, but 
suggested as possibilities. The conclu- 
sions and comparisons drawn are based 
on intensive acoustical effort by several 
test engineers at Consolidated Yu) tec 
Aircraft Corp.. San Diego, Calif. 
Further effort by noise-conscious air- 

Aviallon Section anil Semi-Annual Conven- 
tion. ASM I-;, Petrol!. 


craft manufacturers and airline opera- 
tions may result in some definite solu- 
tions and consequently in quiet, light- 
weight planes. 

But where should the start be made 
ill this broad field of aircraft acoustics/ 


There is the Held of everyday sounds 
of which each person is altogether too 
conscious, and of which the National 
Noise Abatement Council is constantly 
reminding us. There is also the medico- 
ntoli giral (ear specialist) field of the 
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effect of noise on the human ear and 
organism. An outgrowth of this prob- 
lem is the determination of auditory 
“annoyance”, “fatigue”, and permanent 
injury under high-intensity noises of 
modern industry and transportation. 

Finally we come to the comfortization 
of modem aircraft cabins, with the re- 
cently increased emphasis by the air- 
lines on reduction of noise and vibration, 
but “at no expense in weight”. On each 
of these phases of the problem we could 
profitably write a hook but with only a 
few pages available, the most fruitful 
discussion may be ui the consideration 
of practical applications of sneh empiri- 
cal acoustical data now at our disposal 
to soundproof today's planes. 

To the layman or engineer not con- 
versant with acoustics, the decibel may 
be a stumbling block. Many readers, of 
course, realize that it is a ratio of two 
sound intensities or pressures; the 
measured noise level to that of the 
chosen base. In other words, a decibel 
equals 10 log 10 or 20 log 10 ■ 

where I equals the sound intensity and 
P equals the effective sound pressure, 
with zero subscript denoting base levels. 


In more practical form the decibel 
may be considered, as shown on Fig. 
1A, as approximately l/30th of the in- 
tensity level between the thresholds of 
hearing and feeling and has been de- 
scribed as the smallest change which the 
average car can detect. 

Several bases have been used in the 
last 20 yr. in specifying aircraft noise 
levels but through the efforts of the 
Acoustical Society of America and the 
American Standards Association the 
threshold of hearing or zero decibels 
(db) reference level is now taken at 
0.0002 dynes or 10-“ watts per sq. cm., 
or 0.207 millibars of pressure at 1,000 
cps. frequency. This reference base is 
approximately 14 db above the levels 
used by such investigators as Zand, 
Frischc, and other Sperry engineers. 

The decibel has several other charac- 
teristics often slighted by engineers. 
Being a logarithmic function, the 
doubling of the noise intensity results 
in a 3 db rise. Conversely, if an air- 
craft engine produces 110 db of noise 
equally divided between its propeller 
exhaust components, complete elimina- 
tion of the exhaust noise by a theoreti- 
cally perfect muffler would reduce the 


overall noise level in the engine field 
to only 107 db. In a similar manner 
three times the noise intensity will add 
4.8 db, four times 6.0 db, and ten times 
10 db. The manufacturers of sound- 
proofing materials talk quite glibly of 
the 20 or 30 db attenuation or noise 
reduction of their products in the 5000 
cycle per second frequency region. Such 
a reduction, however, takes on more 
meaning when it is recalled that the 
sound energy remaining is thus only 
1% or 0.1% respectively of its original 
intensity prior to soundproofing. 

This slow decrease of overall noise 
levels is discouraging until it is learned 
that passenger cabin comfort is not a 
function of overall noise levels alone, 
but of the intensities of specific fre- 
quencies. Before this series is com- 
pleted, it is the writer’s intention to 
show that the overall noise level is a 
false measure of soundproofing and 
comfort and in its place should be sub- 
stituted the octave band frequency 
method of designating the integrated 
noise intensities at several points of the 
auditory spectrum; possibly at the 
75-150 cps. low frequency and at the 
1,200-2,400 cps. speech frequency. 

Fig. IB indicates the normal ear is 
much more responsive to sounds between 
2,000 and 4,000 cps. and progressively 
insensitive at higher and lower frequen- 
cies. These are the familiar Fletcher- 
Mnnson curves widely circulated in the 
ASA Bulletin. Dr. Leo Beranek of Har- 
vard says that “experimental data show 
that the components of speech at the 
very low and very high frequencies con- 
tribute almost nothing to the intelligi- 
bility of spoken words, while those com- 
ponents whose frequencies lie between 
840 and 2,800 cps. contribute, in quiet lo- 
cations, as much to speech intelligibility 
as do all components above and below.” 

The remainder of the human audible 
spectrum from 20 to 20,000 cps. aids 
in the complete enjoyment of mnsie- 
Fig. 1C shows the contour lines of equal 
loudness for pure tones and Fig. ID the 
contour lines of equal annoyance by 
pure tones. It appears desirable to de- 
crease noise in the important speech 
range of approximately 1,000 to 3,000 
cycles to prevent annoyance and audi- 
tory fatigue. Thus the octave band of 
1,200-2,400 cps. may form a logical 
criterion for ease of speech reception. 

Few of ns would expect to read a 
magazine comfortably and in extreme 
quiet in a room adjacent to a railroad 
track and separated therefrom by a wall 
composed of .030-in. aluminum sheeting 
and some fluff on rather flimsy uprights. 
A locomotive, generating 2,200 hp. or 
the equivalent of many of our modern 
aircraft engines, thundering past that 
wall might well cause the reader some 
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auditory discomfort. Yet designers must 
perform this modern miracle shown in 
Fig. 2 with a fluff treatment weighing 
less than % lb. per sq. ft. of wall area. 

We may go a long way towards mak- 
ing that living-room reader comfortable 
hut to do it effectively we must know (1) 
what noises are annoying; (2) what fre- 
quencies and intensities of noise can be 
(olerated; (3) what lightweight materi- 
als are effective in attenuating those 
frequencies, and last but mosl im- 
portant; (4) how to install these mate- 
rials so as to isolate the passenger from 
the outside roar and structural vibration. 

The statement that tomorrow’s planes 
will be jet-propelled and the noise and 
vibration will be almost totally absent, 
is wonderful if true. However, the en- 
gine installation shown on the lower 
sketch of Fig. 2, using a propjet or 
propeller-turbine arrangement appears 
to be much more efficient than the pure 
jet, and with the continuance of whirl- 
ing propellers at high tip-speeds, the 
noise problem may continue to plague 


designers and airline opera tors unless 
we can install “silent cabins". 

Possibly we in the aircraft field arc 
not using the proper psychology on the 
public in talking of “noisy” airliners, of 
“sleepless” nights near suburban air- 
ports, of the “staccato” of the small 
private plane. True, aircraft arc noisy 
and will probably remain annoying to 
the outsider as long as we have recipro- 
cating engines or turbines with propel- 
lers rotating at blade-tip velocities ap- 
proximating the velocity of sound. 

Few transport planes can compete 
with the 00-70 db noise level of a pas- 
senger automobile operating at 30 mph., 
or the 85 db of an air-conditioned conch 
on a streamlined train traveling at 50 
mph., or even with the 90 db of the well- 
maintained city trolley. However, it may 
not be generally known that in most 
cities the overall noise near a street car 
crossing, at a downtown business corner 
may reach 95 to 105 db without much 
public complaint. 

The overall noise levels in some city 


buses at 30 mph. may exceed 100 db, 
but conversation with passengers three 
seats away is possible in a normal speak- 
ing voice because of the predominance 
of low-frequency noise and of the low 
intensities in the 1,000 to 3,000 cps. 
speaking range. 

The average businessman takes traffic 
noise for granted and necessary and is 
not overly annoyed thereby. The air- 
plane noise is relatively new, however, 
and the irritations of passing planes are 
periodic and disturbing. We may accept 
these too, in due time. 

Aircraft acoustics can be developed to 
protect the human ear against noises of 
certain frequencies, if psychologists and 
ear specialists can acquaint the plane 
designers with the frequencies and maxi- 
mum intensities limiting passenger com- 
fort. 

Using the sound testing equipment 
shown in Fig. 3, Convair has tested 
many airliners and private planes in 
the last few months. You will recognize 
the Western Electric sound analyzer No. 
RA-277F in the center, the Western 
Electric octave band pass filter No. 
RA-3G3 on the right, the Sound Ap- 
paratus Co. inked paper recorder No. 
FR-137 on the left and the Western 
Electrie dynamic “salt-cellar" micro- 
phone No. 633A in the foreground. 
With this equipment, either the complete 
spectrum analysis from 100 to 10,000 
cycles, as shown above, can be made of 
a noise source in l'/o min. or the shorter 
octave band analysis from below 75 
to above 4,800 cycles can be made in 
45 see. Each type of recording has 
its specific purpose; the spectrum 
analysis aiding in the detection of 
“beats” and specific sources of noise; 
the octave band analysis offering the 
best comparative method of studying the 
overall effectiveness of acoustieal treat- 
ment- and passenger comfort. 

Several years ago the writer wished 
to select the acoustical material best 
suited to a specific frequency range 



FIG. 4 
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and by means of the small and inex- 
pensive “sound-box” shown in Fig 1 . 4. 
transmission tests were made on several 
aircraft structural combinations in 18-in. 
square panels. By using tile single cali- 
brated microphone on each side of the 
test panel and by carefully scaling noise 
leaks around the specimen, the result- 
ing test data proved to be quite com- 
parable. In fact, it fell in line with 
tests made several years before by the 
Electro-Acoustic Laboratory at Harvard 
under the direction of Dr. Leo Beranek 
and by Dr. Paul Geiger at the Univer- 
sity of Michigan Acoustical Laboratory. 

Fig. 5 shows the considerably more 
elaborate test equipment used by Dr. 
Geiger in transmission and absorption 
tests on acoustical material. Similar 
setups exist at Harvard. While the fine 
work done in 1941 by Dr. Beranek and 
his Harvard colleagues and more re- 
cently by Dr. Geiger at Michigan in 
sound transmission and absorption co- 
efficient determinations is acknowledged 
and appreciated by the aviation indus- 
try, there must be a closer correlation 
of acoustical theory with practice. 

Possibly the full-scale Convair Sound 
Cabin method of testing may eliminate 


a ! previous laboratory procedures and 
will give the industry a new and simple 
tool lor comparative sound attenuation 
tests on the ground. Both the simple 
Convair box method and the complex 
college test methods, however, result in 
transmission curves similar to that 
shown on the right of Fig. 5. 

In both methods the standing waves 
and resonances existing in the test cham- 
bers or specimen nullify much of the 
accuracy of the results. The dashed 
“average” curve would be equally usable 
in comparing materials without the con- 



tusion of the "peaks” and “troughs”. 
Many pages of such transmission curves 
for various combinations of materials 
may be found iu Harvard Beport No. 
1543. I 1 riimi files of Sound Control in 
Airplanes but in all. the same typical 
notch will appear. Fairing an average 
curve on the sawtoothed data indicates 
that the materials commonly listed in 
tables of merit factors at 5.000 cycles 
or "Q" factors at 3,000 cycles may be 
very similar in efiieiency, with only neg- 
ligible differences. Possibly cost per sq. 
ft. or ease of installation might be a 
better criterion than some of these 


Inasmuch as both the 6-in. ID. steel 
tube used by Dr. Geiger and the 8-in. 
square impedance tube used by Dr. 
Beranek test only the normal incident 
sounds on the sample, whereas in air- 
craft the sound level is reduced by both 
normal and grazing incident absorption, 
it would appear that the Convair Sound 
Cabin method of checking absorption on 
full-scale fuselage specimens is a more 
practical method of checking flight 
article results. 

For the Harvard 8-in. square cross 
section impedance tube method Dr. 
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scientists (physiologists, and psycholo- 
gists in getting together in round-table 
discussions and research to determine the 
noise intensities and frequencies most 
conducive to “aural annoyance” and 
“fatigue", and indication of the region 
to be tackled with the proper light- 
weight soundproofing. 

Third, Convair Sound-Cabin tests in- 
dicate that a simple, economical way is 
available not only to test in full-scale 
the designers’ dreams but also to provide 
a portable laboratory in the actual noise 
field for physiological and fatigue 
studies of human guinea pigs. Fourth, 
that there arc indications from tests 
made by Convair and others that the 
use of a lightweight “inner cabin” or 
“thermos-bottle” principle of quieting 
planes may greatly increase in the near 


vt-ns reports that subjects rated their 
annoyance approximately as shown in 
Fig. 7. The right chart indicated that 
of 32 subjects tested, 50% believed that 
the XPBY-5A spectrum at 105 db over- 
all (1,200-2,400 cps. octave intensity of 
85 (lb) was more annoying than DC-311 
spectrum at 115 db overall (1,200-2,400 
cps. octave intensity of 81 db). The 
left chart indicates that direct com- 
munication in the presence of noise per- 
mitted 70% articulation under the 
DC-3B Spectrum III and only 10% 
articulation under the XPBY-5A Spec- 

It is interesting to note that although 
the DC-3B noise spectrum is claimed 
by some to be comfortable, the spec- 
trum at 95 db overall noise level would 
permit only 80% articulation at 6 to 9 
ft., 70% at 100 db, 45% at 105 db, and 
18% at 110 db. 

The standardized method of present- 
ing aircraft noise survey data shown in 
Fig. 8 was firmly established by the 
Harvard group early in 1941 and has 
been a great aid to the industry in pre- 
senting comparable results. The DC-3B 
transport, with the pilot’s position over- 
all noise level of 111 db in a normal 


0.4 . 7 5- ISO cps. 1 ,iM-£.yui cps. 

... Ill db 104 db 73dl. 
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Keep That Overhead 
Under Your Thumb 

PART VI OP A SCRIES 

By CHARLES A. PARKER, Flight Service Division, Robinson Aviation, Inc. Tatarboro Air 
Terminal, Tatar boro, N, J. 

Precise proportionment and allocation of common expenses will lay 
that solid working foundation needed for building the profit-healthy 
field operation. Author Parker tells how, illustrating the methods 
with practical, detailed tables — which you may use as a pattern for 
your own accounting. 


W HEN AN airplane is operated for 
revenue, overhead is introduced 
in determining the cost of opera- 
tion. Salaries, general insurance, rent, 
light, heat, telephone, and the like, are 
the burdens of commercial operation, 
lienee each revenue-producing activity 
must bear some part of this overall 
expense. Accordingly, rates must be 
charged which cover these factors — or 
else the operator will “go in the hole.” 
Plight activities must, of course, carry 
their share as well as ground services. 
Bach airplane supports some portion 
of the amount charged to the flying di- 
vision of the business. The total cost 
of operating an airplane then becomes: 
Fixed expense, plus direct operating ex- 
pense, plus overhead. 

In apportioning overhead, the oper- 
ator must charge each unit correctly, in 
order to have as true a statement of costs 
ns possible. Qe must operate at rates 
that will attract trade, yet not be out of 
line with competition. 

The basic breakdown of overhead lies 
between ground services — hangar, sup- 
ply', and shop — and the flying operations. 
If selling is engaged in, it too should be 
considered. Charges can be made on the 
basis of floor area used by each depart- 
ment. For example, if ground services 
occupied 75% of the floor space and 
flight operations had the balance, over- 
head would be apportioned at the rate 
of 75 and 25%, respectively. 

A further breakdown between units 
within these divisions eon also be made. 


For instance, if shop, storage, and sup- 
ply used 20, 45, and 10% of the space 
allotted to ground service, each of these 
subdivisions would be charged with thal 
proportion of the area for which ground 
services was indebted. 

In early CPTP work, the I'AA per- 
mitted an overhead allocation based on 
the portion of total earnings that this 
branch produced; thus, the more the unit 
produced, the greater was the proportion 


Table I — Space Charges 

Pcr- 

Area ceutagi 
Activity sq. ft. Of tota 

Hangar, retail storage . 4,S60 60.8 

Hangar, company planes 1,540 19.2 

Stock dept., 10 x 20.. 200 2.5 

Shop, 70.x 20 1,400 17.5 

Total S,000 100.0 


of total overhead it had to carry. Hut 
this amounts to penalizing the more 
profitable parts of the business and so 
does not arrive at a fair determination 
of what* proportion of the whole any 
department shall pay. 

For practical purposes, the allocation 

of overhead on the basis of area oceu 
pied will be adequate for the average 
airport business. 

It is not difficult to determine what an 
airplane has earned during a given 
period. However, to calculate future 
costs and rates, certain estimates must 
be made. These can be based reasonably 


well upon past experience, plus a little 
careful analysis. Revisions can be made 
whenever operational data are obtained 
and compared with original predictions. 
The principal intention here is to show 
the exact composition of the total costs 
of operation, and thus go on to deter- 
mine how they can be apportioned with 
some degree of equity. The need of ade- 
quate rates in excess of basic aircraft 
eosts will then become self-evident. 

At this point, let us set up, in our 
imagination, a small operating company 
— call it X'YZ Airways — and outline its 
income and coals of operation, illustrat 
ing how they are arrived at, and show 
ing the application of overhead. 

Assume that our fictitious eom|>any 
lias leased operating rights of a small 
municipal airport, with 80 x 80 hangar 
and 8(1 x 20 lean-to containing office, 

hangar rental, gas and oil sales, mechan- 
ical work, and a small stock for I'esale. 
The company owns two planes — a 65-lip. 
two-seater and an 80-hp. 3-placc cabin 
monoplane, both used for student, rental, 
sightseeing, and occasional charter 
flights. 

The owner of the company also runs 
the business and holds commercial and 
instructor ratings. He is assisted by a 
second pilot-instructor. A mechanic and 
helper are employed regularly, with a 
second helper assisting weekends. An 
office girl comes in five days per week. 
A fair business is enjoyed. 

It is assumed that the office girl, the 
pilot-manager, and the second pilot- 
assistant manager participate in the 
overall activities and in the common 
operation of the company. Hence the 
salaries, except those of the mechanics, 
are considered as spread over the whole 
business. If the second pilot were only 
engaged in flying, then his salary would 
only apply to the flying division. With 
o larger setup, further subdivisions of 
salaries would have to be made. 

From the size of the facilities given, 
the floor space used by the entire busi- 
ness totals 8,000 sq. ft. Amounfs occupied 
by each division are shown in our ac- 
companying Table I. 

It is also assumed that monthly costs 
include rent to the town, light, heat, 
power, telephone, taxes, salaries, adver 


Table II — Allocation of Overhead 
Hangar, retail 


business. $653 x 60.8% S39S.0U 

Flying services . . 653x19.2% , 125.00 

Stock 653 x 2.5% P 16.00 

Shop 653x17.5% £'114.00 
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tising, travel, depreciation ot equipment, 
printing, postage, and any other small 
items — totaling, let’s say, $653. 

Table II gives allocation of this gen- 
eral overhead — items not directly charge- 
able to any one division, but over-riding 
the entire activities. 

Because a similar amount of space is 
occupied by each airplane, basic over- 
head would be $62.50 each. But if cost 
of operation of a specific plane is de- 
sired, it’s necessary to consider precise 
operational expenses incurred by this 
plane (see Table III). Here, expenses 
would be based on wholesale prices. 

At the rate of $7 per hour, it appears 
that the operator cleared $1.49 per hour, 
or a total of $74.50 per month. This is 
a fine return and, if continued, would 
total $894 for the year. Because it in- 
cludes aU the expenses incident to oper 
ating the airplane, the operator is not 
being lulled by a false sense of profile. 

Cost of Commercial Operation 

When reducing costs to an hourly 
basis, note that the airplane cost, prior 
to overhead, was $4.16 per hour, and 
that overhead was $1.25 per hour. This 
shows why those who do not consider 
overhead when setting rates, do not make 
the profits they anticipated. 

In the illustration just given, it was 
assumed that 50 hr. were down during 
the month. What would the plane have 
earned if it had flown less than this fairly 
substantial amount? 

In this case it is necessary to assume 
that rates and overhead remain the 
same. From Table IV it can be seen 
that the airplane had to fly 400 hr. be- 
fore annual overhead charges were cov- 
ered. It is to be noted that any 
assumptions made in this table closely 
approximate those in actual practice. 
At any rate, there is no reason why an 
operator cannot set up at least a rough 
analysis of his costs. With any opera- 
tional data at all he can obtain a good 
idea of what income his various units 
have brought him and thus judge the 
adequacy of his rates. He should be 
able to estimate what must he done in 
order to break even. In addition, he may 
make some trial calculations with regard 
to new equipment and thus form some 
idea of what it must earn. 

From past operations, the operator 
can at least see how his charges stand 
up economically — specifically which air- 
craft are showing results. 

In shop operation, three items go to 
make up the cost of a job— materials, 
labor, and overhead. Here, overhead 
may be allocated on the basis of floor 
space, which in turn ean be expressed 
as a percentage of labor cost. 


Table III— Airplane Hourly Coat 
Direct operating expenses 



Maintenance and repair . . 
Overhaul (every 500 hr.) . 


Total 

Multiplied by 50 for month . 



82.35 

117.50 


££s : ,, 


820.00 

450.00 

400.00 

90.75 

117.50 

62.50 


Cost per month. . . 8270.75 
At 50 hr. per month, cost per hr 5.41 


Suppose that a small shop occupie.- 
17.5% of the total floor space and thal 

the administrative overhead of the com- 
pany is $653 per month. This depart- 
ment would then be charged with 17.5% 
of $653, or $114. 

A mechanic and helper work 6 days 
per week. 8 hr. per day — total 208 hr. 
per month. For this they are paid $260 
and $108 per month, respectively, or ai 
the rate of' $1.25 and $0.50 per hour. 

Total monthly costs of operation 


would then be ns follows: 

Labor, mechanic $260.06 

helper 108.06 

Materials 150.25 

Shop repairs, paint, etc 55.00 

Overhead 114.00 

Total $697.25 

Shop income meanwhile has totaled : 

Labor, 150 hr. @ $2 $300.06 

140 hr. @ $1 140.00 

42 hr. company craft 

@$2 '. 84.06 

60 hr. company aircraft 

@ $1.00 60.0U 

Parts 175.50 

Total $759.50 

Less shop cost for month 697.25 

Margin of income over cost.... $62.25 


Once data is collected on any shop 
operation, the owner will be able to de- 
termine where he stands on the charges 
he is making. In drawing up customers' 
bills, overhead does not appear. Only 
labor and materials are shown, because 
overhead is contained in the retail labor 
charge. 

In fixing the cost of a customer’s job, 
or when bidding on a contract, over- 
head can be allocated as a percentage of 
the labor. 

In our example it has already been 
shown that salaries for labor total $368, 
and that shop overhead is $114 for the 
same period. This makes overhead just 
31% of labor costs, at these rates, so 
that this charge can be set at this per- 
centage — i.e., the percentages of what- 
ever the labor is for any job. 

Suppose that a job incurred the fol- 


lowing charges to the customer: 

Labor, 10 hr. @ $2 $20.0U 

4 hr. @ 1.25 5.00 

Materials, retail 15.75 

Charge to customer $40.75 

Costs to the operator would then be : 
Labor, 10 hr. @ $1.25 $12.50 

5 hr. @ 50c 2.50 

Materials, cost 12.00 

Overhead, 31% of $15 labor 4.65 

Total $31.65 


Margin for shop $40.75 less $31.65 

equals $9.10. 

Shop Charges 

There are three methods of charging 
for shop work: Hourly basis, with no 
quotation for total cost; cost-plus-fixed- 
percentage; and contract. Of these, the 
first will prove the most feasible for 
the new operator. Unless he has a good 
knowledge of maintenance and repair, 
he should be cautious of accepting con 

With an experienced mechanic, or if 
data has been accumulated over a long 
period, the operator can set up a system 
of flat rates where fixed charges include 
the incidentals that accompany any over- 
haul job. Here, of course, the parts 
(Turn to page 143) 



Table IV — Costs And Income For Varying Amounts of Operation 

Fixed 

Expense Direct 
from Operating 

Prior Expense Total Monthly Net 

Calcu- @ $2.35/ Cost Income For Net 

lations Hr. Overhead Monthly ® $7/Hr. Month Per Hr. 


890.75 819.55 $62.50 

90.75 29.30 62.50 

90.75 58.75 62.50 

90.75 78.30 62.50 

90.75 97.90 62.50 

90.75 117.50 62.50 


S172.S0 85S.30 -8114.50 

192.45 118.25 - 74.20 

212.00 175.00 -37.00 

231.55 233.35 +1.80 

251.15 291.65 +40.50 

270.75 350.00 +79.25 


* Approximate point of breaking even. 
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Emphasis on Service Pays Off 
Roundup Reports Show 


version work to -Spartan Aero Repair 

when the Km expended its facilities to 
handle all types of surplus aircraft. 
Spartan receives the planes in war con- 
dition, and when they leave a few weeks 
later, engines, propellers, instruments, 


plotoly reworked anil put in Hying condi- 

Okla.; lioss llereh. Hays. Kan.; Jack 
Oshorn and Henry Reynolds, Pampa, 
Tex.: Charlie Quinn and Karl .Stomps. 
Tulsa: M. I,. Woosley, Oklahoma City, 
alula fleet of It) for Harry Larson, oper- 
ator of Twin City Aviation Co. at Chip- 
pewa Falls. Wis. 

Spartan occupies four large hangars 
at Tulsa's airport, and no one has yet 
been refused hangar space, whether 
overnight or on a permanent basis, liven 



Designed especially lor San Joaquin Valley's semi-arid climate is this airpark headquarters a I 



checking, and repair of approximately 
100 planes stored on a permanent basis 
is a major business that Spartan pre- 
dicts will grow as more military aircraft 
arc converted. The business of cleaning 
airplanes has, in itself, grown to require 
a dozen men. When a visitor sees a 
shining fleet of Lodestars, Becchcraft, 
and other planes in Spartan’s hangars, 
he rarely misses buying a polish job for 


Region — Alrcrafters, In 
l airport at Rehoboth. D 


chased airport 
Dormitory facilities 




. _f overnhtht 

cottages and T-hangars 

‘"'“Stf 


tog suburban Boston another field for . 
pintles. Julius Goldman, v.-p. and general 
manager of firm, says airport wilt make 
available primary and advanced flight In- 
struction. sight-seeing, and charter service. 
Richard Hoag is pres, of firm; Richard A. 
Berenson is treasurer, and Win Pettlngell, 
(tight dlreotor. . . . Flight schools oper- 
ated by Nelson Aviation Service, Llppitt 
Aviation ^Corp., AJlen Alrways.^aml Cmi- 
Airport^ ^tifisgrore, it'. I., havo received 
CAA approval. 


Hulseys Southern^ presl- 
>r Beeohcraft, Piper, and Ropub- 



. n — Tufts-Edgcumbe, Inc., of 

K t Pal-Waukee Airport, has taken 
of Elmhurst, Hi., airport, formerly 
run oy Willis Rollins of Rollins Aviation Co. 
Tufts-Edgcumbe ollices will remain at Pal- 

5ap:»?“.r.ss;.“ “ rrwsfe 

Field near Warsaw, Ind., home of Victory 
Sky Pilots. Inc., handles Aeronca. Fairchild. 
Continental engines. Firestone tires, and 
Motorola radio equipment. . . . Bemldjl, 
Minn., Is one of smallest cities to possess 
an airport with 8.000-ft. runways. Built 
by Government during war, *l.oeo.ooo^nlr- 
a 0r - l cet r i?°\oV y cold dl wVathr:r m am operat lorn. 
. . . Twenty-five students have entered 
J. VV. Stoncdplier. chief flignt instructor. 
. . . Merrill C. Meigs, chairman of Chi- 
cago's Aero Commission, has recommended 
that city establish a flight strip on North- 
erly Island, a part of 1033-34 World s Fair. 
Strip would be primarily for personal air- 
craft. . . . Ohio Dawn Patrol, Inactive 
cran aviators of'northern Ohio. First-night 
port, converging point. Twenty-four addi- 
tional airport visits are scheduled during 

B tar. Edward P. Honroth. operator of Sky 
aven Airport at Northflela, is pres, of 
Patrol. . . . Indiana Flying Farmers have 
scheduled a ^fleld day on Aug. 1 at Purdue 
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dealerships in Piper, Beechcraft, Stinson, 
Fairchild, Bellanca, and Republic Sonbee 
aircraft. F. R. "Hank" Ford, as chief pilot, 
service and repair, charter, 

Fourth Region — New Mexico CorporaUon 
Pen u or Graham ?o operate charter, scenic, 
anti student ahcruft^services at Socoms 
similar services at Lovington. 

Fifth Region — Address of Fulkerson Avia- 
tion Service, denier for Aeronca and Bell- 
anca. Is Box SOS, Gillette, Wyo. Olfering 
all types of commercial operations. Fulker- 
son also handles Continental engines, Gen- 
eral tiros. BG ignition, and Ranger and 


Region — Brandt. Perkins and Brandt, 
rary lease on Alicia Airport. Marys- 
Cal., and will establish a repair and 
y Martin, manoger^of tUrport at Yer- 




n operate: 


t V'v;;: 


of ConimMce^ ^Officers are 
sec'y.’-treas! . . . 'New^'porsonnel tit Las 
Vegas (Nev.) Alamo Airport are Richard 
F. Dick, airport manager, and Carl F. 
Crawford, flight operations manager. 
George Crockett, general manager, reports 
a new Cadillac limousine service to town, 
also a now second-floor cafe overlooking 
airport. Company is Beltanca and Conti- 
nental distributor and supplied is 77. so, 
01, and 100 octane gas. 

of Seattle's°Klng County Airport, is look- 
ing^ foipilrllne operations to move to Bow- 
ers to feefat hotne.^ 


charge for transients. . 




tnbllsh. throughout 





Maybe you've run into a sales and service snag, face some overhaul 
hurdle, are grappling with a flight teaching tangle, or seek guidance 
in the maze of maintenance. Whatever the perplexity, it’s "fair shoot- 
ing" here in our operators' corner. Answers, and criticisms of answers, 
will be paid for at AVIATION'S usual rates. Welcome, too, will be 
photos or sketches which ’'point up" the problems. 


QUESTION i\ — JKo you iniike a landing 
charge irhen a visiting pilot uses field 
facilities for a fete hoars but does not 
hug fuel or service.' What are your 
reasons for doing or not doing this ! 
Vo you find that this landing charge is 
expected by visitors t — 11. Is. 

Austerr: "We do not make a landing 


service involved. We have always felt a 
free exchange til' landing privileges be- 
tween privately owned airports would 
have u tendency to encourage private 
flying. As a general practice, most visi- 
tors do not expect to pay for using the 
field, as there are very few privately 
owned airports that do make a charge. 

‘•There is a tendency toward making a 
nominal fee for landing and we realize 


i hnl maintenance ol* any airport’ is a 
large item, but we doubt that a landing 
lee assessed lo transients would be the 
practical method to offset this. We are 
of the opinion this slack should be taken 
up from volume through other airport 
channels." — E. Comer Jones, Jones Fly- 
ing Service, Sullivant Ave. Airport, 
t olumbtis, Ohio. 


Readers Are Invited to Answer — 
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Profits Balanced 
By Reconversion Costs 


By RAYMOND L. HOADLEY, Financial editor AVIATION" 


M ost .ukckait comtaniks will be 
content to break even on 1946 
operations, but next year should 
see the industry back on a profitable op- 
erating basis. 

■ Plane maker's today have aggregate 

backlogs of better than $1, 600,(100,000 
in unnlled orders. That’s a much higher 
figure than appeared likely a few months 
ago, especially when it is considered how 
poorly the industry has fared recently 
with respect to government orders. The 

*200,000,000 to *300,000.000 in order- 

that some companies have on their books 
looks pretty impressive — until it is real- 
ized that reconversion, tooling, anil de- 
velopment expense.- will eat up most id 
rhe moneys the lnanufaelnrers are taking 

Fairly complete data is now available 
on probable 1940 operations. Yet it’s 
still rather difficult to be very precise 
on forecasting 1946 financial results. 
A lot depends on individual company 
bookkeeping; bow development costs are 
prorated, and how helpful the tax carry- 
back provisions prove to be in offsetting 
sizable operating loses in this first post- 

While there are bright spots here ami 
there among individual companies, a 
coast-to-coast survey indicates that small 
profits and even losses are frequently 
indicated for other concerns. 

It all seems to add up to a general 
picture of nominal profits this year. But 
it’s the industry’s long term outlook that 
really counts, and here the situation ap- 


pears much brighter. The industry al- 
ready has written off 1946 as a mediocre 
year and has amassed huge eash reserves 
to tide it over such a period. All plans 
and activities are pointed towards 1947 
and beyond. 

Republic Aviation Corp.. tor example, 
i m.- one of the most diversified, large- 
wale production programs attempted by 
any aircraft company this year. Mili- 
tary. airline, and private Hying uiarket- 
are all major objectives of the company. 
Sales this year may ran to *59.000.1109. 
I’ompany mhuials estimate 1947 volume 
at *80,000,000 and believe they may lie 
able to double that amount in 1948. Net 
income for the first quarter was *546,000 

000,000, and further substantial profits 
are indicated for the full year. 

Republic lists its unfilled orders at 
*84,900,000 and expects that additional 
contracts up to *45.000,900 will be re- 
ceived in the near future. This uew 
business will include additional contracts 

transports. 

may be delivered in 1946. More than 
5,000 orders have been received for the 
Seabee, with more than 50 distributors 
and 600 dealers handling the sales of 
this plane. Full scale production will In- 
achieved within the next few months. 
Rainbow deliveries are scheduled for late 
1947 and early 1948. Meanwhile the com- 
pany will gross upwards of *5.000.000 


First of two important articles analyzing the manufacturing industry's 
cost of changing from war to peacetime operations — and what the 
change will mean to the year's profit and loss statements. 


on reconversion of air transports, a job 
that should be over by inid-Sutnmer. 

Grumman Aircraft Engineering Corp. 
probably will have military sales in the 
neighborhood of *40,000,000 this year. 
In addition it is scheduling production 
of 35 of the new Mallard amphibian 
executive craft at *90,000 apiece and 
may build approximately 50 Widgeons 
which sell for about $30,000. The total 
market for Mallards is estimated at 250 
units. The production goal for aluminum 
canoes has been stepped up from 5,000 
ro 10,000 this year due to the influx of 
orders. The company should operate at a 
fairly substantial profit in 1946, although 
it is too early to set a figure on what the 
earnings will be. 

Glenn L. Martin Co. expects 1946 
sales of around *40,000,000 followed by 
a volume of *70,000,000 in 1947 (when 
deliveries start on its 202 twin-engine 
transport) and *100,000,000 sales in 
194S. Earnings this year may fall some- 
what short of covering the *3 a share 
present annual dividend requirements. 
Unfilled orders are close to *150,000,000, 
nf which *80,000.000 is military. The 
"in look for Martin for the next couple 
of years is closely tied up with its fu- 
ture orders from the uirliues as pro- 
duction of 350 of the Model 202s is 
said to be needed to write off develop- 
ment and tooling expense. After that 
an output -it only leu a month will he 

This year's business includes about 
*26,000.000 of conversions of military 
aircraft for airlines and a substantial 
spare parts business. Martin also is busy 
developing sales of Marvinol, a syn- 
thetic vinyl rubber-like plastic and other- 

Bell Aircraft, with an investment of 
some *4,000,009 in helicopters, is build- 
ing for the future, it plans to build 500 
two-place helicopters for the civilian 
market this year. There is not much 
profit in the high speed research work 
(including the XS-1) this company is 
doing for the military, but it all helps 
to maintain an extensive engineering- 
staff. Tax carry-backs will aid an other- 
wise rather unimpressive 1946 earnings 
outlook. 

Fairchild Engine & Airplane Corp. 
has unfilled orders totaling around *72,- 
000,000. This backlog consists princi- 
pally of Army orders for C-82 Paekets, 
which were being produced at the rate- 
of eight a month in the Spring, with 
deliveries scheduled to continue until 
mid-’47. 

This company is primarily a military 
(Turn to page 140 ) 
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CONDUCTED BY FRANK ROCKETT 


T WO DISTI not TYPES of radio altime- 
ters have been developed during 
the war — one making use of a fre- 
quency modulated signal, the other em- 
ploying a pulse modulated signal. The 
frequency modulation altimeter gives 
accurate low-ievel indications, while the 
pulse modulation unit affords accurate 
high altitude indications. Table I pre- 
sents the operational characteristics of 
two representative sets of equipment. 

The APN-1 frequency modulation al- 
limeter is a development of an early 
Bell Telephone Laboratory unit. It has 
an accuracy within 5% of the indi- 
cated altitude plus a residual error due 
n, carrier frequency interference over 
Hat surfaces, such as landing strips or 
calm water, of — 6 i'l. on the low range 
and ct: 60 ft. on the high range. Alti- 
tude is indicated on a conventional type 
instrument. On the low range the ear- 
ner is frequency modulated over a 40 
me. bandwidth, on the high range over a 
4 lac. bandwidth, no! including side- 

Tiie pulse type altimeter, of which the 
SCK-718-C built by RCA is a recent 
mode), is an outgrowth of early tech- 
niques of measuring the height from the 
ground of ionized layers in the strat- 
osphere. In ii the carrier i- transmitted 
in 0.25 micro -w. bursts of several watts 
peak power. Because it has a higher 
range than the frequency modulation 
set, it require.- greater power. Pulses 
are transmitted at 98,400 a second for 
the low range ; at 9.840 for the high 
range. At altitudes of 30,000 ft. and 
above, the indication error is consistent 

Principle of Measurement 

plane’s heigh! above the earth’s surface 
by radiating a wave downward to the 
terrain or ocean. The wave is reflected 
back to the plane by the earth’s surface. 
Time required for the wave to travel 
down and back at its speed of 984 X 10' 
ft. per second is measured, and in turn 
gives the indication of altitude. The 
methods of measuring the elapsed time 
between radiation and reception of the 
waves illustrate the fundamental differ- 
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New Accuracies Attained 
With Radio Altimeters 


Described and evaluated are two special war-evolved height-gaging 
instruments — the frequency modulation unit for low-level indications 
and the pulse modulation type for high altitude work. 


Frequency Modulation 



A-f ; limited To low freq. 

AF ; //' mi fed Vo medium freq. 
•f m : limited Vo high freq. 


Pulse Modulation 


— Transmitted 
-- Reflected 


n 


JL 




AH<h<H where AH=^A 




cnees between the two types of radio al- 
timeters (sec summaries in Fig. 1). 

In the frequency modulation altimeter, 
the radiated frequency (of average fre- 
quency /„,) is constantly changing (over 
the frequency range AF). At a particu- 
lar instant, the radiated wave has a cer- 
tain frequency. But by the time this 
wave returns by reflection from the 
ground the wave then being radiated has 
a different frequency (the frequency dif- 
ference being A/). The average differ- 
ence between the frequency of the wave 
being radiated at any instant and the 
frequency being received at that instant 
is used to operate the indicating instru- 
ment. which is calibrated directly in al- 
titude; the higher the difference fre- 
quency, the greater the altitude. 

On Fig. I are indicated the ranges to 
which the various frequencies of this 
system are limited by practical circuit 
considerations. From them it is appar- 
ent that this technique becomes awk- 
ward at high altitudes. 

The pulse modulation altimeter meas- 
ures the interval between the transmis- 
sion of the radio pulse and its return. 
The indicator consists of a cathodc-ray 
tube of tlie type used for radar or loran 


indication, but il is much smaller and 
has a special type of display. A circle 
is traced around the face of the tube. 
A radial projection from this circle ap- 
peal's when the altimeter pulse is trans- 
mitted, and another one when it is re- 
ceived. The distance around the circle 
between the two projections, which cor- 
responds to the interval required for the 
wave to make the round trip (time t ) , 
corresponds to the altitude. The circum- 
ference of the cathode-ray tube's screen 
is calibrated in altitude. 

To give a readable indication, the re- 
flected pulse must return after the pulse. 

( Turn to page 143) 


Fig, 2. Typical absolute altitude indicolors. 
Left: For frequency modulation type instru- 
ment. Fight: For pulse modulation type inslru- 
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Doman-Frazier Reveals 

New 'Copter Projects 
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MONEL and "K" MONEL form strong, lightweight, 
corrosion-resisting parts in latest Jahco starter — built to 
start engines up to 4360 eu. in. displacement 


J ack & HKi.NTZ STAKTKRS have set new records for ser- 
vice stamina. At 50° F. below or at 160° F. above, these 
phenomenally light units develop enough power to start 
airplane engines whose displacement is equal to that of 
three dozen auto motors. 

To help build-in such power and dependability. Jack & 
Keintz engineers carefully chose their metals. They speci- 
fied metals whose strength and corrosion resistance permit 
parts to he made with the thinnest safe sections. 

For example, they specified two of the Into Nickel Alloys 
in the JH-4 starter shown above. 

For the armature bands , which must he lion-magnetic, 
resist corrosion by sea air and condensation, they chose 
Monel. A strip of 0.050-gauge Monel supplies all the 
strength needed to hold the armature together at the terrific 
speeds of 24,000-25,000 rpm. 

For the push rod in the jaw meshing solenoid , they need 
a non-magnetic, corrosion-resisting material with high 
hardness to stand the wham of the solenoid. *'K” Monel — a 
Monel that can he heat treated for extra hardness— fills the 
hill here. 

Monel and "K" Monel are two of the factors permitting 
Jack & Heintz to claim their starters “'outlast the engine 
itself.” 

You always build in EXTRA LIFE when you use an 
INCO Nickel Alloy! 

THE INTERNATIONAL NICKEL COMPANY, INC. 

67 Wall Sired. New York 5. N. Y. 


NICKEL 
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SPEEDY C.A.15 FIGHTER 
BUILT IN AUSTRALIA 


Commonwealth Aircraft debuts Mustang-like long-range combat craft 
said to have top speed of nearly 500 mph. Power is supplied by 2,000- 
hp.-plus Rolls-Royce Griffon. 



apporent, and except lor 10-deg. dihedral o I horizontal tail and installation o I 2,000-hp.-plus 
Australian designed. Top speed is said to 


F irst wholly ArsTRALiAX-designcd 
combat plane in the over-4(IO-niph. 
classification is the new C.A.15 one- 
place long-range escort fighter designed 
and produced by the Commonwealth Air- 
craft Corp., Melbourne. Observers have 
noted a decided resemblance in the new 
craft to the famed North American 
Mustang. 

Of metal construction throughout, the 
C.A.15 is powered by a Rolls-Royce 
Griffon Cl engine of over 2,(1110 hp. turn- 
ing a 4-blade constant-speed Rotol prop- 
eller having compressed wood blades. 
This combination is stated to give the 
plane a top speed approaching 500 mph. 
Originally, the C.A.15 was designed for 
a 2, 100-lip. Pratt & Whitney R-2800. 
but since the output of this engine was 
almost entirely needed for American 
warplanes so that no steady supply 
could be assured, the necessary redesign 
for the present power plant was made. 



The wings, which utilize ail N.VCA 00 
laminar flow airfoil, are made in two 
sections mated at the center line. Max- 
imum thickness is at 45% from the lead- 
ing edge. Wing area is given as 253 
sq.ft. Ailerons, fitted with a shrouded 
nose balance, extend over 48% of the 
span, are fitted with servo tabs and an 
electrically operated trim tab. Hydraul- 
ically actuated flaps are lowered 20 deg. 
when taking off, and 50 deg. when 
landing. 

Six .50-cal. machine guns are set in 
the wings firing clear of the propeller 
arc, and in addition ten rockets, or two 
500-lb. bombs, or auxiliary fuel drop 
tanks of 200-gal. capacity, may be 
carried. Main tankage consists of 220 
gal. carried in the wings plus 40 gal. 
in the fuselage. The C.A.IS’s wing span 
and overall length are identical— 36 ft'. 


approach 500 mph. (AVIATION sketch) 


The engine is mounted elastically on 
beard's of sheet-metal construction. A 
Morris-type single-row intercooler, and 
a Morris-type triple-row main radiator 
of 5.8 sq. ft. matrix area comprise the 
cooling system. Duct exit area can be 
varied by means of a hinged panel 
thermostatically controlled by engine 
coolant temperature. An oil heat ex- 
changer in the intercooler system pro- 
vides oil cooling. Two intakes are 
mounted, a small one, under the nose 
just behind the prop spinner, and a main 
ventral intake which utilizes the thrust 
of engine exhaust gases. 

Undercarriage design affords wide 
tread for ease of handling on rough ter- 
rain. Main legs fold upward and inward 
into wing wells, with hinged panels fair- 
ing over the wheels when retracted. Tail 
wheel is also fully retractable. 
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TIP TO A MAN 
ABOUT TO BUY A 

TAYLORCRAFT 


Look, nobody’s happier for you than 
we are. You’re on the brink of a new 
way of hav ing fun — as well as doing 
business. We’re all for you. 

But take our advice. When it comes 
to fuels and lubricants for your plane 
—there's only one kind to use — the 


Throughout the great Middle West, 
we think that means Phillips Aviation 
Products. Apparently a lot of other 



people think so, too. For you'll find the 
big orange-and-black ”66” sign at great 
airports and small from the Dakotas 
to the Texas Panhandle. 

Ask for Phillips. And we know you'll 
appreciate the fact that we’ve gone to 
a great deal of trouble to speed a plenti- 
ful supply of tm-leailetl 80 octane fuel 
to every Phillips air-field tank. Let’s 
get acquainted. 

We’ll he seeing you! 



Aviation Gasoline 
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PERCIVAL THREE-SEATER 
IS NEW TYPE RAF TRAINER 


British firm's latest craft carries a second student who assimilates 
flying procedures by means of electrical intercom, but does not handle 
controls. Mostly of metal construction, plane has top speeds ranging 
from 171 mph. to 155 mph., depending on power plant. 


E pkst rap thainkr is the Percival 
T.23/43, a three-placer carrying 
an additional cadet for the purpose 
of indoctrinating him in flight lore prior 
to taking more detailed instruction. To 
this purpose, an electrical intereom sys- 
tem is fitted so that both students can 
listen to the instructor. 

Instructor and one student are seated 
side-by-side, while behind and between 
them sits the other trainee. The latter 
has no controls or instruments. 

Either a 296-lip. supercharged DH 
Gipsy Queen 51, or 251-lip. nnsuper- 
charged DH Gipsy Queen 32 engine, 
can he installed, both types turning DH 
constant-speed two-blade props. With 
these power plants, respective speeds are 
given as follows: Maximum 171 mph., 
155 mph.; cruising 160 mph, 149 mph.; 
and stalling 5.1 mph., 50.5 mph. Rates 
of climb arc 1,070 fpm., and 890 fpm; 
maximum economical eruising ranges are 
stated to be 517 mi., and 495 mi. 

Span is given as 46 ft., length 31 ft 
3 in, height. 12 ft. 10! in, wing area 305 
sq. ft, and tread 144 in. Maximum wing 
loading is stated to be 12.6 lb./sq. ft, 
while power loading with the Model 51 
engine is 13 lb./hp. Empty weight with 


Model 51 engine is 2,891 lb, with gross 
at 3,860 lb. Empty weight with the 
Model 32 engine is 2,841 lb, and gross 
is 3,790 lb. 

Front portion of the fuselage has 
built-up sides and bottom, metal-covered, 
while the rear portion is semi-monocoque. 
A pair of girder assemblies are located 
in the lower part of the cockpit, carry- 
ing attaching lugs protruding through 
the skin for wing connections. Cockpit 
canopy is built as a complete unit, and 
provision is made for fitting colored 
filters to the transparent panels to allow 
simulated night flying training. Major 
part of the canopy can be released to 
facilitate emergency exit. 

Each wing consists of two fabricated 
spars made up of extruded flanges and 
reinforced plate webs. Leading and 
trailing edges are assembled ns complete 
units, with main ribs attached to the 
spars at 20-in. intervals, and the whole 


is metal covered. Ailerons are fabric- 
covered slrnel tires using D spars and 
formed ribs. Split-type flaps are util- 
ized, extending from aileron to aileron, 

Stabilizer and fin consist of two metal 
spars and formed ribs, with metal cov- 
ering. Elevator and rudder have a metal 
D spar, formed ribs, and are fabric cov- 
ered. Landing gear is of the conventional 
fixed type, with full-swiveling self-cen- 
tering tail wheel. Main gear is enclosed 
in streamline pants, with mudguards 
fitted at. the rear of each wheel. 

Engine is mounted on rubber blocks to 
steel tube hearers, and an electric starter 
is standard equipment- The four-piece 
easily detachable cowling is designed to 
facilitate maintenance. Wing tanks, 
each of 20-gal. capacity, are. located at 
each side of the fuselage, between the, 
spare, and a 4-gal. oil tank is set in the 
leading edge of the left wing root. 
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LOCKHEED CONSTELLATION CLIPPERS 


The Lockheed Constellation Clippers recently ac- 
cepted by Pan American World Airways for its 
New York to London Service use Vickers Hydraulic 
Equipment. 

The Vickers Variable Volume Piston Type Pump 
automatically delivers the volume of fluid required 
by the main hydraulic system ... at all times with 

of this installation is 1750 psi. Vickers Hydraulic 
Motors are used for wing flap operation because 


of their high starting and running torque. Also, they 
can be stopped accurately to position, started in- 
stantly and stopped instantly due to the very low 
inertia of their moving parts. Their horsepower 
weight ratio is exceptionally high. The Vickers Relief 
Valve, Unloading Valve and Accumulator are used 
in the auxiliary flight control booster system. 

This application is indicative of the many uses for 
Vickers Hydraulic Equipment on aircraft. We will be 
glad to help you solve your particular problems. 
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Exploded view showing major components of 
Gruman F6F Hellcat empennage. Fin has single 
spar, stamped aluminum ribs, and flush-riveted me- 
tal skin which is reinforced at trailing edge to form 
recess into which rudder is sealed with fairprene 
strips. Stabilizer ribs of stamped aluminum are 
riveted to single shear webbed spar. Rudder and 
elevators are fabric-covered aluminum alloy struc- 
tures. Elevators are interchangeable, right and 



Phantom view of F6F cockpit canopy, which slides in which is fastened to canopy with screw shaft. Latter, 

U-track. At each corner of canopy is roller assembly in turn, is secured to canopy and safetied with locknut. 
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Be Sure You Have The Right 
American Broach Pull Head 

rpo GIVE your broaches and broaching machines a maxi- 
JL mum degree of operating time, you need quick-connect- 
ing broach pull heads. American offers a complete line of 
pull heads — the right head for every broaching operation. 
Each American model is designed with a particular purpose 
in mind. All are engineered and built by broaching experts. 

To help you get the most from your broaching equipment, 
American has published an illustrated booklet on broach 
pull heads and their uses. Write for free copy. It is part of 
American’s complete broaching service — machines, tools, 
and engineering. 



Four types of American Broach Pull Heads arc 
illustrated. (1) Automatic 4-Jaw Type Puller for 
horizontal or pull up use. A similar model, with 
chip shield, is made for pull down use. Standard 
sizes for shanks from M' to VA" diameter. (2) 
Automatic Key way Broach Pull Head for use with 
keyway square,’ rectangular, and oval broaches. 
Broach is rigidly held in proper alignment. Set 
of adapters permits using old style threaded key- 
way broaches with this head. (3) Automatic Pin 
Type Puller for use with broaches having shanks 
Vi in diameter or smaller. Holds shank by 
means of a half-round groove cut across the 
pulling end. Automatically provides positive 
radial positioning. (4) Type “V” Quick-Change 
Broach Puller for use with broaches having old 
style threaded shank. The two-piece jaws are 
quickly and easily removed while head is in mi- 



into place. Replaceable jaws furnished for all 
sizes of threads up to I" diameter. 

Slotted type broach pullers and ordinary 
threaded broach pullers, not illustrated, are 
also available. 


BROACH AND 
MACHINE CO. 


ANN ARBOR, MICHIGAN 

BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
\SPECIAL MACHINERY 
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shoes, ships, sealing wax, 

even cabbages and Kings \ri : m f 


BALL BEARINGS 


nothing rolls like a ball 

NEW DEPARTURE 


New Departure is deservedly the 
world's greatest ball bearing maker. 
Its practical experience is unequalled. 
Its thinking is forward-looking. 


New Departure is proud that so many 
makers of better machines and appli- 
ances can say: "It rolls on New Depar- 
ture Ball Bearings!" 


Rugged New Departure Ball Bearings 
carry huge loads on tough steel balls. 


Almost everything used to lessen 
labor, do a job better, or make life roil 
more smoothly, has ball bearings in its 
system— or in its family tree. 


For nothing rolls like a ball— and the 
ball bearing is uniquely fit for the 
higher speeds, heavier loads and 


AVIATION, Jul; 


g3ssi?(g!ii®®®os ©a* ©iim&aiL 


Installation of Avro Lancaster outboard fuel 
tank is depicted in this cutaway sketch, 
showing front spar (A): refueling attach- 
ment (B); fuel gage (C); fuel pump (D); tank 
bearer (E); inspection panel (F): rear spar 
(S): vent pipe attachment (H); filler cap (I); 
tank access door (J); and tank strap attach- 
ment (K). 




Cutaway view shows method of mounting Lancaster inboard 
wing fuel tank, with refueling connection at (A); inspection 
doors in tank (B): jettison adapter (C); air valve (D); filler 
cap (E); fuel pump (F); fuel gage (S): pump (H); tank 
bearers (I) — also shown enlarged in circle at lower right 
with diaphragm at (J) and stiffening angle at (K) — inboard 


engine rib (L); air vent (M); refueling connection (Nj; and 
tank access door (O). Circled sketch at lower left is 
enlarged view of tank rib at front spar, with stiffening 
angle shown at (P) and diaphragm at (Q). Circled sketches 
at upper left and right depict, respectively, tank strap 
attachment on tank rib at front and at rear spars. 
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Ironing out the "bugs” brought to light in 
flight tests is often a costly affair. Exterminate 
ihe bugs in the blueprint stage ami you save no 
end of trouble. It is here that Alcoa engineers 
can be of service. 

Following the historic first flight at Kitty 
Hawk, North Carolina, some of the scientists 
at Alcoa’s Aluminum Research Laboratories 
became aircraft design “entomologists”. They 
set out with the men of aviation to study the 
requirements of aluminum for aircraft . . . build 


case histories and catalog every species of "bug” 
apt to creep into airplane specifications. 

The result? Today, Alcoa can offer you 
more years of experience and more data on 
aluminum for aircraft than can be found any- 
where else. 

To all aircraft engineers, if you are in doubt 
about any characteristics of an aluminum alloy 
— call your nearby Alcoa sales office, or write 
Aluminum Company of America, 2182 Gulf 
Building, Pittsburgh 19, Pennsylvania. 





FIRST IN 


AVIATION, July, 1946 


TOR 



F eaturing an integral iooi.ing sys- 
tem, new Firestone aircraft wheel 
brake is designed to minimize tempera- 
ture bnild-up and attendant disadvan- 
tages of fade-out, wear, distortion of 
parts, hydraulic fluid leakage, and tire 
deterioration. 

A magnesium casting, anchored to air- 
plane torque flange, serves as a base for 
all major brake parts, and contains an 
hydraulic annular piston. Adjacent to 
the piston, in sequence, are (1) a stator 
disk mounted so as to he free to move 
laterally but fixed with the easting 
against rotation; (2) a disk of molded 
brake lining with lugs on outer circum- 
ference to engage with notches m wheel 
to cause rotation with latter; and finally 
(3) another stator disk. With applica- 
tion of hydraulic pressure, the rotating 
lining is squeezed between stator disks 
to develop frictional brake torque. And 
upon release of pressure, a spring in- 
stallation forces stator disks apart to 
permit lining to rotate without drag. 

Stator disks are constructed of alumi- 
num alloy faced with a thin sheet of 
copper alloy. In addition to high con- 
ductivity, the aluminum alloy backing 
affords heat storage capacity to take 
peak temperatures from sudden and 
excessive brake applications. Low resist- 
ance to heat travel affords a flat gradi- 
ent, resulting in comparatively low tem- 
perature on the outer, radiating surface 
for rapid overall rate of dissipation. 

Advantages claimed for the brake in- 
stallation include: No fading during 
long taxi periods, reduced cooling time 
between full kinetic energy stops, high 
reserve capacity (brake test to 200% 
rated capacity indicated no impairment 
of efficiency), and long lining life (in- 
sufficient wear to require adjustment, 
evidenced in laboratory test with 100 
stops at 100% kinetic energy capacity). 


COOLING PROVISIONS STRESSED 
IN THIS NOVEL BRAKE UNIT 
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TORQUE TUBE BEARING SWAGE UTILIZED 

FOR LIGHT, INEXPENSIVE. QUICKLY MADE FITTING 
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LIGHTNESS AND ECONOMY COUPLED 
IN EMERGENCY BENT-TUBE INSTALLATION 
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SELF-LOCKING "PLACE" BOLTS BY "NATIONAL" 

resist 0/rS/a/yw e. 


This unique bolt with a "diaphragm” 
head design — making it elastic and 
self-locking — was developed for fast- 
ening tasks that must include plenty 
of vibration resistance. 

The axial spring tension of the 
"Place” type bolt head, when tightened 
to the desired adjustment, has effec- 
tively met critical problems of fatigue 
and involuntary loosening in the air- 
craft and automotive industries. These 
bolts may be used with nuts or in 
tapped holes, but should be used only 
where it is possible to tighten against 

National "Place” Type Aircraft 
Bolts are produced to conform to 
dimensional and material specifica- 


tions for Hexagon Head Bolts AN-3 
to AN-12 inclusive. They have Army 
and Navy approval for use on aircraft. 
Made of alloy steel, heat-treated to 
high physical properties, they are 
recommended for many special appli- 
cations where vibration resistance is 
particularly important. 

Write us for detailed inforn 




THE NATIONAL SCREW & MEG. CO., CLEVELAND 4, 0. 
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Cessna Alone Gives You All These High-Priced Features In The Low-Priced Field 


You be the judge. Just compare the 
sleek, fast, 2-place Cessna 140... 
feature for feature . . . with any other 
airplane at anything near its low 
price of only $3245 (F. O. B. Wichita). 
Or the Cessna 1 20 ... also with an 85 
FI. P. Continental engine, all-metal 
structure, man-sized hydraulic toe 


brakes, patented safety landing gear, 
and service ceiling of 15,500 feet. . . 
but without starter, generator, 
battery and flaps for only $2695 
(F.O.B. Wichita). You'll discover for 
yourself that Cessna does give you 
more comfort, utility, safety and per- 
formance . . . more for your money. 


essna 
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I F you hear an underground rumbling, 
don't worry about earthquakes — it’s 
probably poor old Benjamin Frank- 
lin whirling in his grave, writhing in 
agony at some of the inaccuracies show- 
ing up in that large, sliek-paper maga- 
zine he founded. For example, the 
biographical piece on the Brothers 
Gross, in which the author refers to a 
“tri-motorcd wood-and-canvas Ford” and 
a Lockheed P-38 “with its twin engines, 
twin fuselages and twin tails.” 

• The pilot fell out of the plane in a 
state of complete exhaustion, bemoaning 
the fact he'd been on instruments for 
two solid hours. Since there wasn’t a 
cloud in the sky, someone naturally 
asked, "Why instruments?'’ 

“Gosh, I had to,” the pilot replied, 
“I lost the railroad 300 miles back.” 

• The young lieutenant was more than 
anxious to fly home from the coastal 
base to his bride, but Operations refused 
clearance beeause of weather. But he 
begged and pleaded so hard they finally 
said to go ahead. He went on instru- 
ments almost immediately, and soon 
found himself in a storm that blanked 
his radio and really mode him sweat try- 
ing to keep the plane right side up. He 
tried to get back to his home field, but no 
go — zero-zero. Same for several alter- 
nate stations. Finally he did manage to 
get to lii-s original destination, but was so 
completely bushed he could barely mum- 
ble “hello dear” as he fell into bed. Just 
then the phone rang. He answered and, 
to his wife’s amazement, bellowed, “how 
the blankety blank should I know? Ask 
the weather bureau.” 

When she asked whn’d called, he wear- 
ily replied, “Aw, some dope wanted to 
know if the coast was clear.” 

• When young Lt. Henry Johnson re- 
turned from setting a new official speed 
record in a Lockheed P-80 Shooting 
Star, a reporter asked, "Did von have 
an official timer aboard?” 

• And another ol our fellow journalists 
asked a stopper of Capt. James SI. Lit- 
tle, who had just cracked a whole flock 
of records in a Boeing B-2!). Very mod- 
estly — and twice as casually — Capt. Lit- 
tle had explained that just as they went 
over the finish line at 30.000 ft.’ No. 4 
engine started to lose oil pressure, so 
they feathered it. As sometimes hap- 
pens, the prop came right back out— 
and off. As it came away it flew into No. 
3 and took it off, and No. 3 airscrew in 


turn ripped a big gash in the fuselage. 
While the crew scrambled madly to get 
their oxygen masks on, No. 1 engine went 
out — and then they found themselves 
with no right rudder control. 

But, as Capt, Little quietly said, they 
decided to stay with the ship and get it 
hack to home base, which they did. Im- 
mediately a reporter popped out, “Ex- 
actly what time did you land, Captain?” 

Without batting an eye, Little said, 
“I’m sorry, sir, I don’t know. Yon see 
we were a little busy about that time.” 

• The area to which the boys were re- 
turning was very, very dry, beverage- 
wise, so they had a goodly supply aboard. 
But en route the weather got anything 
but dry. In fact it got so stinko that they 
were finally just about fresh out of gas 


and there was nothing to do but abandon 
ship over what they feared was rugged 
mountainous country. The crew chief 
was first into his chute — and then got 
busy breaking packages. And, as the 
first man got ready to go out the escape 
door, the chief calmed them all down 
by asking, “Which will you have, sir, 
scotch or bourbon?” 

• Long, long years we’ve pounded our 
typewriter t lying to help steer the un- 
knowing into the elysian paths of cor- 
rect prop-craft terminology. Then, 
Feven’s sake, they invent swoosh-planes 
— and along comes a new vocabulary. 
First pupil, it seems, will have to be the 
maker of a vacuum cleaner gadget. “We 

KOCKET jet powered vacuum cleaner.” 
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Pioneers for over 
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Years 



THE CLEVELAND PNEUMATIC TOOL CO., Cleveland 5, Ohio 

DISTRIBUTORS IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 
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it pays to design your own Magnesium Extruded Shapes 


Alcoa's charges for extrusion dies are small; 
$60 to $150 would pay for the die for any 
shape shown here (under 3 inches circle 
size). So, where a standard shape won't do 
exactly what you require, it'll probably pay 
to design a special shape that will. You'll 
quickly absorb that die cost. 

Shapes that interlock, or provide exten- 
sions for attachment of other parts, save on 
assembly time. The intricate shapes possible 
with the extrusion process avoid having to 


implicated assemblies. 

, with American Magnesium 


ness of magnesium. For help in using mag- 
nesium extruded shapes to best advantage, 
call the nearby Alcoa office. Or write: 
Aluminum Company of America, Sales 
Agent for American Magnesium products, 
1713 Gulf Building, Pittsburgh 19, Pa. 



PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATION 
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You can measure surface hardness in a preci- 
sion part— but you can’t measure strain relief 
without destroying the part itself. That’s well 
understood, but this fact often is overlooked: 
You can control temperatures and be sure of 
specification hardness— but you can’t assure 
strain relief and ductility with controlled tem- 
peratures alone. It takes temperature and time to 
attain ductility. That'swhycraftsmen at Indiana 
Gear Works “stop the clock” in the final stages 
of heat-treating . . . that’s why every hard-to- 
make gear or other precision part is tempered 
hours after blue-print hardness is reached. 

The care taken in this — and every other 
vital precision process — is one reason why to- 
day so many leading manufacturers turn their 
precision gear problems over to IGW— past 
masters in precision for 44 years. 
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CAB Okays Network to Serve Latin America; 
Maintains Policy Against Sea-Air Proponents 

. . . North Atlantic fare cuts determined by IATA . . . 
PICAO makes tech strides; picks Montreal as hq . . . 
Await pilot-pay decision . . . Local feeders still 


Further promoting 
munications a - ’ — 

between this country and 
Latin America, the O. S. au- 
thorized a vast new network 
of American flag airlines to 
many points south of the bor- 


Remembering 
learned of deficient 0. S. avi- 
ation in this hemisphere dur- 
ing the recent war, CAB 
certificated international ex- 
tensions of nine airlines, and 
the President, at the instiga- 
tion of the State Dept., added 
still others under his authority 
as final arbiter on U. S. foreign 

le time, the Gov- 
talned its long- 
standing policy against air 
operations by sea shipping 
companies, refusing several 
maritime applicants, to their 
bitter disappointment. The 
Sea-Air Committee has an- 
nounced that it would con- 
tinue its efforts through Con- 
gress and public opinion. 

Major extension in the 
Latin American case was 
Branilf, down the West Coast 
to Buenos Aires and Rio de 
Janeiro. This decision was 
handed down by the Presi- 
dent, beyond the will of the 
Board. 

Many competent persons, as 
well as two CAB members, 
felt that traffic in the Latin 
countries will not support a 
third trunkline and the other 
new services in competition 
with 20 or more foreign lines. 
At least 13 Latin lines are 
seeking entrance to the U. S. 
But opinion of the other two 
members, and of the State 


Dept, is that benefit to the 
general welfare of the hemis- 
phere will more than offset 
any required subsidies. 

AA was certificated from El 
Paso to Mexico City: C&S from 
Houston and New Orleans to 
San Juan, Puerto Rico, and to 
Caracas, Venezuela; Colonial 
from Washington and N. Y. 
to Bermuda; National from 
Tampa and Miami to Havana; 
PAA, Houston and New Or- 
leans to Guatemala City, via 
Merida, and N. Y. to San Juan, 
with numerous lesser exten- 
sions, including one from 
Brownsville, Tex., to Houston, 
without local service; Pan- 
agra, numerous extensions to 
its existing West Coast South 
America system, without the 
long-sought entry into the 
0. S.; WAL Los Angeles to 
Mexico City; and EAL New 
Orleans to Mexico City, and 
Miami to San Juan. 


Reductions of about 1214% 
i trans-Atlantic passenger 
fares were proposed by repi 


North Atlantic Traffic Con- 
ference. Finally the highly 
important and hitherto elu- 
sive factor of operations costs 
was pinned down. 

into effect at press time 
(June 25). provided the ap- 
propriate governmental au- 
thorities approved them on, 
or prior to, that date; other- 
wise they must await the last 
of such approvals. Repre- 



sented at the conference as 
qualified voting members 
were: John E. Slater, AO A; 

V. G. Crudge. BOAC; V. H. 
Dubourcq, KLM; V. E. Che- 
nea. PAA; T. Nilert, SILA; 
G. R. McGregor, TCA; and 
E. O. Cocke, TWA. Non-vot- 
ing members (being prospec- 
tive international carriers), 
were: H. Lesieur, Air France; 
P. Beck Nielson, Danish Air- 
lines; and Gert Meidell, 
Norwegian Airlines. 

Proposals were determined 
on services scheduled for this 
year's end. when it's expected 
that about 100 weekly flights, 
making available about 500 
seats daily, will be in opera- 
tion by IATA members. Gen- 
eral opinion was that pas- 
senger load factor would run 
about 65%. According to 
AOA’s John E. Slater. "Rates 
were based on low estimated 
operating costs, rather than 
on high or even an average 
of the proposals submitted". 
PICAO Makes Tech Strides; 

Picks Montreal as Hq. 

Assembly of the Provisional 
International Civil Aviation 
Organization met at Mont- 
real, May-June to consider 
voluminous agenda previously 
worked out by PICAO’s com- 
mittees. The temporary Or- 
ganization is to be replaced 
by the Permanent Convention 
on International Aviation, 
and Montreal has been select- 
ed as headquarters. 

The 0. S. delegation head. 

W. A. M. Burden, told the 
Assembly at Montreal that it 
should go easy on multilateral 
agreements, pending crystali- 
zation of world opinion. He 

the Interim Council, re- 
served for, but unoccupied by, 
the Russians be filled and 
Eire got this seat. 

Most progress was achieved 
in the technical field, with 
final meeting of the Assembly 

trustee for arranging financ- 
ing of necessary avigational 
equipment where the nations 
requiring these facilities are 
unable to carry the costs, also 
in non-sovereignty area like 

The Assembly ended, how- 
ever, with the controversial 
"fifth freedom" question still 

Await Pilot-Pay Decision 

Air Line Pilots Assn.’s 
threatened strike against 
TWA and its demands for 
higher four-engine pay. were 
under study last month by a 

finding committee, appointed 
by the President, as required 
by the Railway Labor Act. 
which governs airline disputes. 


ALPA was determined to 

time, while operators insisted 
that their wage negotiating 
committee act for all. Out- 
come on that is unpredict- 
able; ALPA is expected to win 
a small part of its pay de- 

Fact finders' decision on the 
evidence was awaited as we 
went to press. 

Local Feeders Still Favored 

CAB. re-affirming its posi- 
tion that local operators are 
better fitted than are trunk- 
line operators to promote 
business on feederlines, has 
granted certificates to Empire 
Air Lines of Lewiston, Idaho; 
Southwest Airways Company, 
of Beverly Hills. Cal., and 
West Coast Airlines, of 
Seattle. 

Trunklines, which had ap- 
plied for the services, failed 
for the third time this year 
to break into feeder opera- 
tions. The Board approved the 
plans of the Southwest and 
West Coast companies to op- 
erate combination mail pick- 
up and passenger services, for 


* CROSS COUNTRY * 
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* INTERNATIONAL BRIEFS * 







W0RLDATA ....... By “VISTA” 

Britain is pressing plans to convert its entire aviation pro- 
gram to use of jet power plants. There have been frequent 
indications before that many new commercial aircraft 
would be tested with Jet units, but John Wilmot, Labor 
Minister of Supply, indicates that reciprocating engines 
will soon take a back seat. Among planes now under con- 
struction with Jet power are the 100-ton Saunders-Roe 
six-engined boat, three of which have been officially 
ordered, and the Brabazon (Bristol 167), four of which 
are being built. Other planes being studied for jet-power 
are the Hermes, Tudor II, and a new Miles transport. 
RAF is also concentrating on new jet aircraft, including 
the DH Swallow, Messerschmltt-inspired flying-wing in- 
terceptor with swept-back wings. Among new jet engines 
being tested are the DH Ghost, with 5,000-lb. thrust, and 
Rolls-Royce Nene, with which an attempt at breaking the 
606-mph. world speed record is in the offing. 

France is sparing no efforts to regain her former position 
in world aviation. With numerous transports on order, 
some from the 0. S., plans call for services to N. Y., Can- 
ada, Latin America, and Tricolor possessions. Trans- 
Atlantic service with Douglas DC-4s is expected to start 
shortly, and when Lockheed Constellations are delivered 
later in '46, the DC-4s will be switched to service to Bue- 
nos Aires and Indo-China. Further highlighting France's 
efforts will be the annual International Aeronautical Ex- 
position in Paris this November, to be held in the famous 
Grand Palais after a war lapse of 8 yr. Because Air 
France at present has only a relatively small fleet of 
transports, the company is currently concentrating on 
connections with the possessions, most of which are re- 
ceiving twice-weekly service. 

Mexico is eyeing award of numerous routes to Mexico 
City with some apprehension, not only because of inade- 
quacy of the present Federal airport at Mexico City, but 
because of fear that Mexican companies will be swamped 
by foreign competition. The recent CAB Latin American 
case decision put three additional American lines into 
Mexico City— Western, Eastern, and Braniff. In addition, 
there are French, Canadian, Cuban, and Venezuelan plans 
for routes to the Capital. While the country undoubtedly 
will attract much traffic because of its commercial impor- 
tance and tourist attractions, there are well founded 
doubts whether the total traffic will support all the pro- 
posed services. Total international traffic to and from 
Mexico is now running at a rate of about 120,000 passen- 
gers yearly, or some 330 per day. Dsing DC-4s, four round- 
trip schedules daily could handle this volume. Growth of 
traffic is not expected to be rapid enough to require the 
20 to 25 round trips projected. 
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" PITTSBURGH " DEVELOPMENTS IN AIRPLANE GLAZING 


New transparent plastic meets all requirements 



for sighting blisters 


ttears of experie 
gether with spe 


id “Pittsburgh” to pi 
e glazing problems ol 
;rs, and our accumul; 

n the design and production of peacetime 
Plate Glass Company, 2266-6 Grant 
Pittsburgh 19, Pennsylvania. 
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Wow in 
production... 

the new Hartzell Plastic 

HYDRO-SELECTIVE PROPELLER 

for personal planes 

^ hydraulic controlled 


completely reversible 


^ pre-selective valve control 

pilch variation. Simply lal tho eonlrol an 

^ hartzite plastic blades 
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KEEP POSTED ON 


Products and Practices 
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How to Get 
Quality in Alloy Steel 

And Quick Stock Shipment 


ISPIS 



Sgfessi 

Chucking Machine 35 



RYERSQN STEEL 
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Hex -socket (hollow) Set Screws used in 

connection with critical adjustments in the accessory 
end of an airplane engine. This photo of an overhaul job was 
taken in the Miami maintenance base of the Pan American 
World Airways System. 

The company observes that in this particular application, "where quality 
and dependability are very necessary factors, the contribution of Allen 
Products has been noteworthy”. There are countless other applications in 
planes and in plants that make the planes, where "Allens" hold together 
mechanical assemblies with that never-let-go-tenacity dramatized in the air. 
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DARNELL CASTERS 
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SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 
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A TIME-HONORED VETERAN OF 
THE PRECISION WORKER S CRAFT 

4 1 years of continuous service 
with Allis-Chalmers Manufac- 

mony to the value of Olaf Olson 
as a precision worker and mas- 
ter of his craft. 66 years of 
service to die manufacturers 
and skilled workers of America 
have made Starrett Tools the 
outstanding choice of buyers 
and users wherever precision 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. 
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Kidde Engineered Systems 
fire-protect TODAYS planes 
and anticipate TOMORROW'S 


Walter Kidde & Company, Inc., 520 Main Street, Belleville 9, N. J. 


Kidde 


Aircraft manufacturers and transport companies are invited to 
discuss their fire protection problems with Kidde. 


H igher speeds, larger engines- and more of them per plane. 

That means new problems in fire protection! 

Kidde engineered extinguishing systems -planned for the plane- 
keep constantly in step with these new requirements. On many of 
the faster, laiger planes that have already taken to the air. Kidde 
systems are helping to establish high standards of fire safety 
For revolutionary designs still on the drawing boards. Krdae 
engineers are prepared to develop equally effective, reliable 
extinguishing systems. 
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Machinery 
& Accessories 



Electrical 

Appliances 









SOUTH BEND LATHES 
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WESTON . , . pioneer in indicators for blind 
landing equipment... is prepared to discuss 
with you the latest improvements in this 
blind landing component. For complete in- 
formation, communicate with your nearest 
representative listed below or direct with . , . 
Weston Electrical Instrument Corporation, 
6l 6 Frelinghuysen Avenue, Newark 5, N. J. 
Ollier TVE S7074 Instruments for Aircraft include: 
Engine Instruments . . . Jligbt Instruments . , . 


Power Supply Instruments . . . Service Instruments. 

WfeStOll 


Albany -Atlanta- Boston - Buffalo- Chicago Cincinnati -Cleveland- Dallas Denver - Detroit - Jacksonville - Knoxville • Los Angeles- Meriden -Minneapolis- Newark -New 
Orleans-NeyrYork-Philadelphia-Phoenix-Pittsburgh-Rochester.San Francisco- SeaUle-St-louis-Syracuse-InCanada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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Aircraft Vacuum Cleaner 90 

Darby, Pa. Cleaner weighs 1 V, lb.' and* Is 
and n hj» n *ho lt moving*" inris.^AVl ATIO n'J 






o heating chamber under 
control. Adsorbent earth 
ted with electricity. Removal 
s stimulated ^by ^evaporative 
II surface, permitting low 


.'II and earth mixture 
Is dropped by operator to transfer tank, 
from which ft is forced Into two stage filter 
by air pressure. Here, solids including ad- 
sorbent materials are removed. Clean oil 

Si&.^.^roN fl , iie /u.r%. 10 sioraEe 

Surface Cleaner 92 



Ing oz. per gallon’ ol 




Conformity to your s 
guaranteed by the unequalled accu- 
racy of Booth dies. 

Booth uniformity of quality and 
cutting will show you immediate time- 
savings in assembly of parts. Quality 
plus Experience is the only sure for- 
mula for complete satisfaction. 




PRECISION CUT 
FELT PARTS 
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'With Gulf Super-Quench 


we consistently get maximum hardening 
and no rejects for low hardness or distortion" 

says this Metallurgist 



The metallurgist is shown above consulting with a Gulf 
Service Engineer (right) on results with Gulf Super-Quench 
in quenching counter balance bearings. 


T O get correct case and core hardness and avoid 
distortion, the quench for our counter balance 
bearings has to be right,” says this Metallurgist. 
"With Gulf Super-Quench we get just the results 
we want — maximum hardening on the case, and 
no rejects for low hardness or distortion.” 

Here’s why Gulf Super-Quench is a superior 
quenching oil: It has intensified dual-action — a 
faster cooling rate through the hardening tempera- 
ture range, and the slow speed of conventional 
quenching oil below the hardening temperature 


range. Call in a Gulf Service Engineer today and 
let him show you how Gulf Super-Quench can 
help improve your quenching practice. For your 
copy of the brochure on Gulf Super-Quench, send 
the coupon below. 

Gulf Oil Corporation -Gulf Refining Company 

Division Sales Offices: 

Boston • New York • Philadelphia • Pittsburgh • Atlanta 
New Orleans • Houston • Louisville • Toledo 
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HAVE YOU 

MOVED? 

If you'vo moved recently or are 
planning a change, lot us know now 
that copies of Aviation will con- 

Use this coupon or a penny postcard. 


MAIL TO: 
McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18, New York 


. lor positive starting. . FAST / 

IMPERIAL ENGINE 
PRIMER 




• Full 2" stroke — extra 
large pumping capacity. 

• Double non-metallic piston has 
Internal spring expanders. 

• Positive shut-off by turn of har 


Positive priming for fast depend- 
able starting has made the Imperial 
No. 166-D Primer a favorite for single 
engine planes. Well designed and 
made for simple, efficient operation. 
Backed by over 35 years of primer 
manufacturing experience. 


Attractive appearance is in keeping 
with modern cabin appointments. 
Large, knurled aluminum handle pro- 
vides good finger grip, even with 
gloves. Quickly and easily installed. 
Inlet and outlet, plainly marked, are 
Mi" female I.P.T. Weighs only TVs oz. 


WRITE FOR BULLETIN 802 
IS MANUFACTURING COMPANY. 1204 W. I 


IMPERIAL 


1 
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BUILDING MORE PLANES 



means building BETTER planes that cost LESS 


S ETTLE your family in a new Piper 
Cub, take to the air smoothly, 
and sit back for a new experience in 
travel. You're enjoying the benefits 
of fifteen years of plane-making ... of 
building more flatus than produced by 
all other light-plane makers combined. 

Consider the price of a Piper Cub — 
as little as $665 down — less than any 
other personal plane. Building more 
planes made this possible . . . Notice 
how this plane takes off and lands 
almost by itself, at a safe, easy-going 
speed. Building more planes perfected 
this safe design . . . And when you set 
your Piper Cub down after that busi- 
ness or pleasure trip, figure your gas 

LOOK TO THE LEADER 

FOR GOOD SAFE PLANES YOU 
CAN AFFORD TO BUY AND FLY 


mileage. Better than the average car! 
Economy like that isn't found on a 
drawing board — it's the result of 
building more planes . 

Sec the new Piper Cubs at your 
dealer's now. The Super Sea Scout, 
illustrated, is the Super Cruiser with 
the additional equipment of floats — a 
three-passenger, 100-horscpowcr plane 
with an electric starter. The Special 
is a two-passenger, 65-horsepower 
plane — also obtainable with floats. 
Ask your dealer for a free flight demon- 
stration . . . have him tell you about 
the convenient payment terms, and the 
free flying course included with the pur- 
chase of every new Piper Cub. 


HERE ARE 3 FINE 
AVIATION BOOKS FOR 

1 Piptr Cub Brothurt. Brand 
'■ new! Beautiful, fall-color 

for framing. Complete spccifica- 

2 “How to F/y Book. Takes 
you on a typical flying les- 
son with 55 step-by-step photos 

? "What Your Town Nettij" 
Book. Will help you plan an 
inexpensive landing area now. 
Get these books from your Piper 
Cub Dealer now. Or, if you pre- 
fer, send us 10c per book or 25c 
for all three. Use stamps or 
coins. Specify which books you 
desire. Write Dept A76. 

PIPER AIRCRAFT CORPORATION 
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Crack American Airlines Captain 
Uses rf/RS7D/Q Super '52' 
In His Personal Plane 


‘Doc’ Ator is an old hand at piloting the 
great Flagships of American Airlines. In fact, ‘Doc’ 
loves flying so much that when he’s through with 
his regular runs, he steps into his personal plane 
and takes off for a fishing trip. 

‘Doc’ Ator’s Opinion 

“Being an airline pilot,” ‘Doc’ Ator told us 
the other day, “I know that every plane should have 
a two-way radio. Personally, I have an Airadio 
Super ‘52’ in my own plane. 

“I was looking at an Airadio ad that had 
the phrase, ‘more power per radio ounce.’ Brother, 
they aren’t kidding! It always sort of surprises me 
when I hear how much volume can come out of 
such a small set. The Super ‘52’ is a swell outfit.” 

Other Important Features 

Thank you. Captain Ator. And remember... 
besides all the features ‘Doc’ Ator has talked about, 
Airadio also gives you easy-installation, standard- 
size components replaceable anywhere, long-range 
reception and transmission, plus the assurance of 
uncompromising quality built-in by Airadio’s pilot - 


WRITE TODAY FOR PARTICULARS ABOUT THE 
“WORLD’S MOST MODERN AIRCRAFT RADIO” 






Branches: ATLANTA • CHICAGO • DALLAS • KANSAS CITY • LOS ANGELES 
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At Your 
Service 

— for bringing business 
needs or “opportuni- 
ties” to the attention of 
men associated in execu- 
tive, management, sales 
and responsible techni- 
cal, engineering and 
operating capacities 
with the industries 
served by the following 
McGraw - Hill publica- 
tions: 

The 

SEARCHLIGHT 

SECTIONS 

(Classified Advertising) 

Air Transport 
American Machinist 

Aviation News 
Business Week 
Bus Transportation 
Chemical and Metallurgical 
Engineering 
Coal Age 

Construction Methods 
Electrical Contracting 
Electrical Merchandising 
Electrical World 



Engineering News-Record 
E. & M. J. Markets 


Factory Management and 
Maintenance 
Food Industries 
Power 

Product Engineering 
Textile World 

For advertising rotes or other 
Information address the 
Classified Advertising Division 

McGraw-Hill Publishing Co., Inc. 

330 W. 42nd St.. New York 18. N. Y. 



AIRPORT 

PLANNING 

By CHARLES FROESCH, Chief Engineer, 
WALTHER PROKOSCH, Arcbilecl, 

The first book to consider 
the over-all picture 

This up-to-date book stresses the 
important relationship of airfield 
construction to the needs of the 
community or region it is to serve, 
as well as its relation to aircraft 
characteristics, the operation and 
control of a large number of air- 
craft, and an integration of landing 
facilities with ground transporta- 
tion centers of traffic. The problems 
of the small community as well as 
the large metropolis are considered. 
Contents include: The Airport and 
the Community ; Present and Future 
Aircraft; Airway and Airport 
Traffic Control; Airport Types, 
Fundamental Airport Require- 
ments; Airfield Planning; Airfield 
Construction; Airport Lighting; 
Airport Building Design; Hangar 
Design; Special Services; Special 
Problems and Miscellaneous Facili- 

251 Pages Illustrated $7.00 

AIRPORT PLANNING is a com- 
panion book to AIRPORT ENGI- 
NEERING, By Sharp, Shaw, and 
Dunlop (Wiley, 1944, $5.50.) 


ON APPROVAL COUPON 
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AMAZING DURABILITY... 

Cushioned Seating 


Live, NEW rubber combined with the long lasting Bring your seating problems to NUKRAFT, we’ll 


qualities of hair, woven in reticulated sheet form, give 
NUKRAFT its "snap back". . . to resist the wear and 
tear of many flying hours. 

Utmost durability— yet, extremely light in weight. 


help you solve them three ways . . . O NUKRAFT, the 
war-improved "figure 8” hair-latex cushioning . . . 
Q NUKRAFT with foam rubber topper pads . . . 
Q Foam Rubber. 


Consult with NUKRAFT today! 



'dusAwnedwilfiA/ul'iaM 


DEVELOPED AND PATENTED 8V !. F. GOODRICH CO. 

MANUFACTURING CO., INC. 


700 SOUTH NOBLE STREET • SHELBYVILLE, INDIANA 
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GOODALL FABRICS, INC. Opens Its New Home in New 
York Where All Sales Offices Are Unified— The Final 
Step In Vertical Integration to Serve You Better 


A year ago the selling organizations, 
L. C. Chase and Goodall Decorative Fab- 
rics, were joined into Goodall Fabrics, 
Inc. Now Goodall opens its new home at 
525 Madison Avenue. 

With this unification of sales-service 
staffs, Goodall Fabrics completes its plan 
for complete vertical integration. We 
repeat a statement made to Goodall 


customers in a previous announcement: 
“One company — and ONE company 
alone — assumes full responsibility for 
the quality of the raw materials; for the 
authentic styling you want ; for the beauty 
of color and design; for the uniformity 
and durability of the weave ; for the pric- 
ing, acceptance and DELIVERY of your 
order. Everything handled, figuratively, 
under ONE roof ... at ONE profit.” 


YOU ARE CORDIALLY INVITED TO 
VISIT OUR NEW HOME IN NEW YORK 



AVIATION, July, 1946 



THE HANSEN MFG. COMPANY 

1786 EAST 27th STREET • CLEVELAND 14, OHIO 


Performance is what put them on top and this same remarkable performance is 
what is keeping them there. Make no mistake about this — no coupling on the 
market has the ail 'round advantages of Hansen Coupling's. In buying, sound decisions 
rest on facts, check over these facts on Hansen Push Tite coupling before purchasing 
any coupling. It is compact, sturdy with all moving parts protected — it will and can 
take rough going. Its remarkable ABC simplicity in operation is unique. Simply 
push plug into socket, it is connected, air is automatically turned on. To disconnect 
merely slide sleeve back with thumb, it is disconnected and air is automatically 
turned off. No twisting or turning to connect or disconnect, no kinking of hose due 
to swivel action. It will take pressures as low as a couple of ounces up to a peak 
of over 10.000 pounds without leaking. No other coupling can match these features. 
There's a Hansen coupling made for air. oil. grease, oxygen, gasoline and acetylene 
and they come in a wide range of sizes. ... Send for free industrial catalogs. 


HANSEN 

COUPLINGS 

THERE ARE DEFINITE REASONS for the world wide popularity of Hansen couplings. 




IT SODIUM COOLED VALVES? 

The trend of modern engines is to operate at higher speed and more economical 
fuel-air ratio. In considering factors which influence exhaust valve life, temperature 
is the dominant one. High temperatures sharply reduce the resistance to corrosion, 
distortion, and fatigue life of the finest alloy steel. The effectiveness of sodium 
cooling in reducing valve temperatures is shown by the curves below, which are 
typical of recorded test data. 

The curve "Effect of Fuel-Air Ratio" shows that as the mixture is leaned out 
to obtain maximum economy, valve temperatures rise. The curve showing "Effect 
of Engine Speed" indicates that temperature rises quite rapidly as speed increases. 


Eaton engineers will welco 
sodium cooled valves to engi 

me an opportunity to discuss the application of Eaton 
es proposed or now in design. 

EFFECT OF > 


U&YIMIIU 

FUEL-AIR 


POWER 

RATIO 

MAXIMUM 

ECONOMY 





VALVE 



^^SODIUM 
COOLED 
S VALVE 



.05 .06 

.07 .08 
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FUEL-AIR RATIO 



MANUFACTURING COMPANY 
WILCOX-RICH DIVISION 
9771 French Road • Detroit 13, Michigan 


PLANE FINISHES 
are not 

Ordinary Finishes 


stand the punishments of tough, trying service. 
<| In 30 years of leadership in the manufacture of 
superior aircraft finishes, Berry Brothers has 
learned how to meet the problems of bright, 
enduring, preserving finishes that fly. Today, Berry 
Brothers aircraft finishes are the choice for new 
planes, and for the refinishing and maintenance of 
existing planes. 



The finishes which protect and preserve the sur- 
faces and fabrics on aircraft must be extraordinary 
finishes — more elastic, more resistant, able to with- 


RERRY BROTHERC 

Paints • Varnishes • Enamels -Lacquers 


Leading Producers of Aviation Finishing Materials 
in War and Peace , for' over 30 Years 


BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS . INGLEWOOD, CALIF. • MONTREAL • WINNIPEG • TORONTO 





COSTS SO LITTLE 


This McIntyre Scries 100 precision 
gear-type pump ... for capacities from 
.1 GPM to 5.5 GPM at pressures 
from 0 to 1000 psi for hydraulic oil at speeds 
up to 4000 rpm . . . puts accurate perfor- 
mance into the smallest space. Yet it 
costs no more than larger pumps made 
to less exacting specifications. 


Bulletin 425 . . . describing how center 
plates and spur gears of different 

widths determine capacity how 

they handle even corrosive liquids . . . 
how adapters fit all drives . . . suggests 
how McIntyre Model 100 precision 
pumps can improve performance 
of washing machines, dish washers, 
machinery control mechanisms, 
pressure lubrication, circulation 
systems for coolants, cutting oils 
and other fluids, and aircraft 
hydraulic systems. Write for your 
copy, specifying intended application. 
The McIntyre Co., 500 Riverdale Ave., 
Newton 5S, Mass. 


THE 


MCINTYRE 


CO. 


Because McIntyre machining methods 
are capable of holding flat surfaces to 
one light band and vital dimensions 
to a plus or minus tolerance of .000025", 
it is routine instead of special 
production when McIntyre makes 
precision pumps and fluid motors 
carrying the light-band trade-mark. 
That’s why they cost so little. 


PUMPS AND FLUID MOTORS 
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Wall-type ANEMOSTAT, located near the floor, is a 
specially designed unit for draftless heating. Other wall 
and ceiling-type ANEMOSTATS provide inlets for ven- 
tilation or conditioned air. 


Scientifically designed air-difiusers, based on thorough 
engineering research, will determine the correct air- 
diffusion patterns for draftless air-comfort in aircraft . . . 
with constant temperature equalization. 

That is why close to one million ANEMOSTAT air- 
diffusers have already been installed in transportation 
and industry. For with ANEMOSTATS, conditioned air 
flows smoothly, uniformly, in predetermined patterns 
... no drafts, no uneven temperatures, no stale-air 
pockets. ANEMOSTATS are custom-built for passenger 
comfort. 


It was ANEMOSTAT research and development, pio- 
neered years ago, which resulted in the pre-war installa- 
tion of ANEMOSTAT air-diffusers in the early airliners 
like the Pan-American "Philippine Clipper". And these 
same exacting engineering methods eliminated the even 
more intricate air-diffusion difficulties encountered in 
our war 'planes. Bombers, fighters and transports— 
in fact, 36 war plane models— were ANEMOSTAT- 
equipped during the war. 


While new cabin designs may require custom-built 
ANEMOSTATS to meet specific air-diffusion problems, 
all ANEMOSTATS blend with the interior motif of 
any passenger cabin. 

If you have an air-diffusion problem in ventilating, 
heating or air-conditioning an ANEMOSTAT engi- 
neer can help you. Why not take advantage of his wide 
experience in air-flow research and control? Call us 
today ... or write now! xc-iois 


"NO VENTILATING OR AIR-CONDITIONING SYSTEM IS BETTER THAN ITS AIR-DISTRIBUTION" 
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ALBER 


ALBERTSON & CO., INC. 


SIOUX CITY, IOWA, U. S. A. 


IL». ■•»•>-« c,u f “■ 

Wheel W>»9 *“ 

a »d wheel dressing 

reduced to a miMt"®- 
1„ both production 

and maintenance '* 
ables operator to speed 
u p with precision. 

f , Fu || Details 
Write hr “ 


me 


AIRCRAFT 
wet Valve Seat GRINDING MACHINE 
for Inlii 
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WHY HAVE MAJOR AIRLINES 
SWITCHED TO BENDIX PACIFIC FLASHERS? 
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SMALL TEMPERATURE 
DIFFERENTIAL 


You can'i have close controlof temperature if the controlling thermo- 
stat has a large operating temperature differential. Fenwal THERMO- 
SWITCH Controls have an inherent minimal temperature differential 
which reduces temperature overshoot and undershoot effects. This 
small temperature differential can be increased to suit your require- 
ments by proper THERMOSWITCH Control application. 

Chart shows the small operating temperature differential of the Fen- 
wal THERMOSWITCH Control compared to Type 1 and Type 2 ther- 
mostats. The force exerted by the expansion and con- 
traction of the temperature sensitive brass shell is 
transmitted directly through the two anchored ends 
of the contact support members causing a positive 
make or break of the electrical contacts resulting in 
accurate temperature control. 

Compact and easily installed, Fenwal THERMO- 
SWITCH Controls have proven themselves in thou- 
sands of applications under all conditions. Investigate 
the advantages of THERMOSWITCH Controls as 
ed to your heat control problem. Send for your copy of the 
Booklet which includes the "Fourteen Facts in 

Favor." 


♦he "Fourteen Facts in Fenwal's Favor". 

FENWAL INCORPORATED 

17 PLEASANT STREET 

ASHLAND MASSACHUSETTS 

THERMOTECHNICS FOR COMPLETE TEMPERATURE REGULATION 


'ION. 


DEPENDABLE 


RECEPTION 



. . . with 
VHF RADIO RECEIVER 1394 

Ordered in Quantity by Eastern Airlines 




cess to wiring for checking or maintenance 

3. Designed for expected 100 KC channel separation 

4. Crystal-controlled superhet circuit gives high performance 

5. Either heated or unheated crystal holder con be used 

able threshold control 

7. Includes provision for remote rf gain control 
B. Amplified AVC 



Federal Telephone and Radio Corporation 
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It's a matter of record that, when certain of 
the country’s largest manufacturers need 
hardened and precision ground parts that 
must adhere rigidly to quality specifications, 
they rely on Allied to produce them. 

A typical part is shown above. It is made 
from AMS-6260 steel and selective carbu- 
rized and hardened. On no surface can there 
be decarburization, nor is carburization per- 
mitted on the surfaces which remain soft. 
60-63 C Rockwell is required for the hard 
portions. All tool marks must be removed, 
and the main outside diameter and the in- 


side diameter call for specific and excep- 
tionally fine surface finish. 

Whether your parts may be difficult or 
simple, Allied can produce them for you . . . 
right . . . economically . . . and on time. Sub- 
mit your part prints to us and we will offer 
our quotations without delay. 

ALLIED I’ICODUCTS 
t O It l» O It A T I O N 

DEPARTMENT 7-A 
4614 LAWTON AVENUE 

kUEh\ 

W,” 

DIE MAKERS' SUPPLIES 


SPECIAL COLD FORGED PARTS • STANDARD CAP SCREWS • HARDENED AND 
PRECISION GROUND PARTS • SHEET METAL DIES FROM THE LARGEST TO 
THE SMALLEST • JIGS • FIXTURES • STEAM-HEATED PLASTIC MOLDS • SPECIAL 
PRODUCTION TOOLS • R-B INTERCHANGEABLE PUNCHES AND DIES 
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For Real Engineering Help 

On Non-Metallics 

Look to Continental-Diamond First 

If it's a question of building better insulation char- 
acteristics into your product to improve its overall 
performance, bring your problem to C-D technicians. 

Here is a helpful, cooperative service that begins 
with a study of the job you want your product to do. 
It is that job which determines the exact C-D in- 
sulation material in one of the many types and grades 
or combination that best meets your particular in- 


sulation requirements. 

A suggestion or two simplifying the design may be 
made also — possibly a method of fabrication provid- 
ing a short cut to faster, more economical produc- 
tion and assembly of parts. 

Take advantage of this seasoned C-D engineering 
help which avoids costly mistakes, wasted effort and 
product failure that go hand-in-hand with "second 
guessing." Phone, wire or write our 
nearest office and a C-D technician will 
be on his way to you. 
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PIONEER 


Instrument Panels 
for personal planes 


A profitable way 

to speed the change 

from car to cockpit! 


Car buyers have learned to expect beauty 
and luxury in automobiles. They make 
up the largest part of your market, and 

in the planes they buy. Pioneer —work- 
ing willi you — will design Flight Control 
Instrument Panels especially for your 
planes to provide them with the up-to- 


the-minute styling that is a must for 

you in complete units, they make pos- 
sible marked savings in assembly costs, 
and eliminate the stocking of individual 
instruments both in your plant and at 
your distributors. Maintenance is greatly 
simplified, and service costs thereby sub- 


stantially lowered. Find out more about 
Pioneer Flight Control Instrument 
Panels— the new way to greater sales 
appeal for vour planes, and lowered 

ECLIPSE-PIONEER DIVISION 
TETERBORO • NEvTTe'rSEY 


lflS 
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THE STEEL 
CABLE TH) 
CONTROL 
AT HIGH 


CONTROL 

RETAINS 

Sensitivity 

LTITUDES 


“Equi-Tract” 

Y ou can check another troublesome problem off your list of high 
altitude headaches. It’s no longer necessary to install complex 
devices to compensate for the difference in expansion and con- 
traction between airframe and control cable. U-S-S American 
Equi-Tract Control Cable reduces this differential 80% and main- 
tains control sensitivity under extreme temperature variations. 

How is this possible? The answer is in the steel wire itself, a 
product of extensive research. Instead of the old-fashioned system 
of installing heavy compensators, Equi-Tract brings you a control 
cable with a coefficient of expansion almost the same as that of the 
airframe. It permits simple and standardized maintenance practice. 

Although Equi-Tract is new, it is already a proved product. Lead- 
ing aircraft builders have put this improved control cable through 
its paces and have unanimously accepted it. Our engineers will gladly 
discuss the application of Equi-T ract to your designs. 



AMERICAN STEEL & WIRE COMPANY 

Cleveland, Chicago and New York 


UNITED STATES STEEL 


U-S S American “EQUI-TRACT” 
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LOCK-CLAD -the aircord with an overcoat 


Three serious control cord problems can be 
solved with a single type of control cable . . . 
Lock-Clad. Conceived by Lockheed, devel- 
oped by Roebling, Lock-Clad is a 7 x 7 or 
7 x 19 preformed and prestressed Aircord 
over which is swaged a duralumin tube on 
all sections not requiring flexibility. Here 
are the results: 

Stretch 

LOCK-CLAD has a higher AE value ... re- 
ducing elastic stretch. Since the aircord is 
preformed and prestressed before being 
swaged, constructional stretch is held to an 
absolute minimum in the assembly and 
eliminated completely in the clad section. 


Coefficient of Expansion 

Lock-Clad’s coefficient of expansion is high. 
It approaches that of the airframe itself 
. . . minimizing tightening and slackening 
caused by extreme temperature changes. 

For Pressurized Cabins 

The smooth cylindrical surface of Lock-Clad 
permitspositive seal when it passes through 
the stuffing boxes of pressurized cabins. 

Get All the Facts 

Write for complete information and tech- 
nical data on construction, sizes and phys- 
ical characteristics. 


JOHN A. ROEBLINGS SONS COMPANY 

TRENTON 2, NEW JERSEY 



Olhir Roebling Aircraft Product! include Wire Rope, Slings, Efoclricol Wires A Cab ! m 

I 

[ 0 


PACEMAKER IN WIRE PRODUCTS 
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^ e-OJ' (AIRCRAFT <^UAU_TY) GEAR! 


CRAFT QUAUTY) GEARS approach rhco- 
fcction. In airplane enRua^and^olhrr 




Foote Bros. ^*' tra nsnti 
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Efficient means of selection— control in manufacture that leaves 
nothing to chance — economical, lasting sureness of performance 
—these are some of the winning qualities that swing the odds 
solidly in favor of peak production efficiency when you use 
Simonds Abrasive Wheels. Thousands of combinations of various 
types and sizes of grain in every required structure and bond 
make up the complete line of Borolon* (aluminum oxide) and 
Electroion* (silicon carbide) products for all your production and 
tool room needs. For roughing, cutting, snagging or finishing, for 
effective, long lasting performance on any material from steel to 
plastics, Simonds Abrasive Wheels are your best bet. Grinding 
wheels of every size and shape; Segments, Mounted Wheels and 
Points; Grains, Bricks and Sticks give new economy and long last- 
ing efficiency when used on the jobs for which they are intended. 
You will find Simonds Abrasive distributors, located in all prin- 
cipal cities, eager and ready to help you select the particular 
Borolon and Electroion product adapted to every specific job. 




SIMONDS ABRASIVE COMPANY, PHILADELPHIA 37, PA. DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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Leading Travel Aqents Say- "TIME READERS 
ARE MY BEST PROSPECTS FOR AIR TRAVEL" 



A cross the U. S, agents who book plane 
li travel agree with Mr. La Prade that 
their best and steadiest customers are the 
readers of Time.* 

The men and women who read Time are 
the kind who habitually say “okay” to any 
better, quicker way of doing things. They 
have already flown more than three billion 


airline miles. And they have the business 
interests, vacation time, and high incomes to 
go right on being the nation’s best market 
for the best that airlines and travel bureaus 
can offer. 



The Trave/er who Reads/ TIM E/ f tie s 
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For "ALL AROUND" 
Service in Shop and Plane 


Compactness: 

TIME-SAVER: The knurled "Unbrako" Socket Head Cap 
Screw ("A") is an Internal Wrenching Screw and therefore 
facilitates compact and weight saving construction. Its 
knurled head provides a slip-proof grip even for oily fin- 
gers which speeds up assembly. 

Won't Shake Loose: 

The "Unbrako" Socket Set Screw with the Knurled Point 
("B") is a Self-Locker, because the knurled point digs-in 
and holds firm — against even the most stubborn vibration. 
Yet, this screw can easily be backed-out with a wrench 
and used again and again. Both "A" and "B" are avail- 
able in sizes from #4 to |l/ 2 "; write for the "Unbrako" 
Catalog. 

For Accuracy, Dependability: 

The "Unbrako" Internal Wrenching Bolt ("C"| and 100° 
Flush-Head Socket Bolt ("D") meet the extreme degree 
of precision, tensile, fatigue and inspection demanded by 
the aircraft industry . . . possible only through our trained 
craftsmen as well as our modern precision and metal- 
lurgical equipment. 

'Flexloc'' Self-Locking Nut: 

The "D" "Flexloc" is of one-piece all metal construction 
and every thread, including the locking threads, carries 
its share of the load. Thin nuts made thus, are especially 
superior. Its milled flexible top locks on a wide range of 
tolerances. Practically unaffected by heat to 650° F. 
It can be used over and over again without losing its 
ability to lock. Sizes from #6 to I" in diameter; coarse 
and fine threads; millions in use. Write for Bulletin #582. 

"Unbrako" and "Hallowell" products are sold entirely 
through distributors. 




tniHfEQ 


OVER 43 YEARS IN BUSINESS 

STANDARD PRESSED STEEL CO. 

JENKINTOWN, PENNA. BOX 566 

BRANCHES: BOSTON • CHICAGO • DETROIT • INDIANAPOLIS • ST. LOUIS • SAN FRANCISCO 
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not K-rations 



More watts are needed for galley opera- 
tions alone, in addition to all the other 
comfortization that transforms the 
“freight car” interior of a C-47 into a DC-3. 

More power is easily built into a DC-3 
on conversion by replacing existing gen- 
erators with modem wide-speed-range 
units of greater capacity. This added 
power is needed for the heating, cooling, 
ventilating, individual lighting and add- 
ed communications equipment — for all 
the added comfort and safety fac- A 
tors that attract and hold customers. R 


Conversions like this are now being 
made using Westinghouse equipment 
throughout, and utilizing the experience 
of Westinghouse engineers. These men 
are thoroughly familiar with the details 
of the apparatus needed and of the en- 
gineering involved. Always look to 
Westinghouse — your electrical partner 
in aviation progress — for aid in this and 
other aeronautical advancements. Ask 
your Westinghouse representative for 
!k. details, or write to Westinghouse 
[B Electric Corporation, Lima, Ohio. 



ouse 
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AIRCRAFT PRODUCTS 




WHEN EUGENE ELY LANDED ON THE USS PENNSYLVANIA 

WOLF’S HEAD WAS ALREADY THIRTY-TWO YEARS OLD 


On January 18, 1910 Eugene Ely made the 
first landing of a plane aboard a ship- 
presaged an entirely new field for the air- 
plane. In 1910, Wolf’s Head had been a 
refiner of top quality Pennsylvania oil for 
more than three decades. 

But even in those days Wolf's Head re- 
search men were keeping abreast of the 
rapidly changing aircraft requirements. This 
accumulated knowledge has been incorpo- 
rated in Wolf’s Head Aviation Oil from the 


first . . . with the result that the superiority 
of today's Wolf’s Head Aviation Oil is so 
marked that it has long been the choice of 
leading engine manufacturers for critical 
break-in and test runs. For tomorrow, 
Wolf’s Head promises that whatever devel- 
opment takes place in future planes — what- 
ever their design— Wolf’s Head Aviation Oil 
will keep pace with the pace-setters of 
aviation. Wolf’s Head Oil Refining Com- 
pany, Inc., Oil City, Pa., New York 10, N. Y. 


WOLFS HEAD 

1 00% PENNSYLVANIA 

AVIATION OIL 

P.G.C.O.A. ^^P.mi.No.6 
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§o that the pilot will always know for sure! 

Fire can never surprise a plane equipped 
with an EDISON Aircraft Fire Detection System. 


~'HIS FIRE DETECTION SYSTEM is built to give split- 
second response to the outbreak of fire. Yet, its 
rate-oj-rise principle of operation positively avoids 
false indications caused by atmospheric or service 
variations. 

The pilot always knows, by light, buzzer, or any 
selected warning signal, the instant that fire breaks 
out. He knows which engine, which zone, what area. 
He knows when the fire is out, and more important, 
knows if it recurs— for the Edison detector thermo- 
couples are not destroyed by operation or test, are 
always ready to signal. 

The performance of these rugged, shock- 
mounted, lightweight, dependable fire detection sys- 
tems is typical of all Edison Aeronautical Equipment. 
Whether you need thermometers, pressure gages, or 
complete engine gage units; accurate liquid quan- 
tity gaging systems; fire detection installations; or a 
brand-new concept such as positive automatic con- 
trol of underwing fueling— Edison engineers may be 
able to help you. 


The Edison Aircraft Eire Detection System 
is designed to meet CAA requirements. It operates on 
the rate-oj-rise principle, which compensates auto- 
matically for variations in atmospheric or engine 
temperatures. Thus it responds surely at low temper- 
atures; does not give false alarms as a result of high 
operating temperatures. 

Edison fire-detector thermocouples, suitably lo- 
cated, connected in series, actuate a panel-unit con- 
taining an EDISON Thermal Test Unit and an EDISON 
Sensitive Magnetic Relay. Panels are available in 1, 
2, 3, 4, 6 and 8 unit sizes; are light in weight, rugged, 
shock-mounted, easily installed and removed, resist- 
ant to moisture and corrosion. Current is only used 
during alarm or test. The entire system can be tested 
during flight by simply pressing a button. The de- 
tector thermocouples are not destroyed by test or by 
operation. 

For further facts on Edison Aircraft Fire Detection Systems, 
write for descriptive 4-page booldet-Edison Publication No. 
3003. It tells in detail what they are, how they work. Detailed 
installation and servicing manual also available. Address 
Thomas A. Edison, Incorporated, Instrument Division, Dept. B, 
West Orange, N. J. 
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con be yours with this sturdy tour-place all-metal amphibian. G Here's the ideal travel vehicle for 

sheer relaxation ...so whether your choice of time out is a weekend with the family , a quick trip to the 
fishing streams or a round of golf at some distant course you've hoped to ploy for yeors , the SEABEE 
will take you there and back quickly ... in comfort. (( Spend more time on the job, have more time for 
play ... you moke your own schedules when you go the SEABEE way... $3995. F.A.F. Formingdole. 
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For Every Type of 


COMPLETE IGNITION HARNESSES 

. . .with all accessories, are produced 
by Titeflex for -most high horse- 
power aircraft engines. Actual 
length ofconduit, fittings, and mani- 
fold design are determined from 
mock-up samples— then pre-tested. 

UNIMOLD IGNITION LEADS 

\ . . . the very best mechanical and 
electrical characteristics in combi- 
nation with sh'ielded conduit, con- 
ductor and end terminals in a single 
unit. Instantly detachable . . . leak- 
proof. . . fool-proof. 

AEROCON 154 

0 . . . a highly efficient shielding con- 
duit for both high and low tension 
applications. Made in all diameters 
for which conduit is required, it is 
today extensively used wherever 
electrical connections on plane or 
engine must be radio-shielded. 

FLEXIMOLD 

. . . the optimum conduit for high 
flying ignition shielding. Construct- 
ed with a pressure-tight metal inner 
core, an outer composite metallic 
braid, and a moulded-on rubber 
jacket, it has the added measure of 
shielding efficiency and mechanical 
strength that makes for maximum 
conduit life. 


RADIO SHIELDING- 
Aviation Turns to 



WAVEFLEX 


S . . . the ideal flexible waveguide in 
radar and high frequency electronic 
equipment. Flexible construction, 
and availability of a wide variety of 
forms and shapes facilitate simple 
installation. It compensates for 
movement, and absorbs vibration. 


FLEXIBLE PRESSURE TUBING 

Jr ...the all-metal fuel, oil, and air 

jK line that's engineered to withstand 

vibration, heat, cold, pressure, and 
corrosive attack. Inherently leak- 
^6*. proof, long- lasting. 


Call in a Titeflex engineer to dis- 
cuss your requirements— or write 
for further information on any of 
the above products. Titeflex, Inc., 
510 Frelinghuysen Avenue, 
Newark 5, New Jersey. 
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USE OUR EXPERIENCE 
TO YOUR ADVANTAGE 


In the international air transport field, Intava can provide you with the 
advantages of experience gained from many years of servicing aircraft on 
far-flung, foreign routes. Intava service . . . fast, efficient and dependable ... is 
backed by an intimate, long-standing knowledge of the conditions encountered in 
aviation operations in foreign lands. 

The benefit of Intava’s years of international operation, outside the 
United States, its possessions and territories, are shared by its clients in the form of 
reduced expenses and fewer scheduling worries. Intava aviation fuels, engine 
oils, greases, hydraulic fluids, corrosion preventives, and other aviation special 
products conform to . . . and in many instances, create . . . the highest standard. 

Whether your business involves a large fleet or a single plane . . . whether 
you carry passengers or freight . . . you’ll find that Intava experience 
works to your advantage. 



"WHAT IS INTAVA". . . The fascinating story of aviation s international 
petroleum, service organization is featured in the new , profusely illustrated 
Special Issue of The Intava World. A copy will be sent in response to a 
request on your business or personal letterhead, directed to— Department <a- 
Intava Inc., Ho Ilrnad Street, New York 4, N. Y. 


EXPERIENCE 
RELIABILITY - SERVICE 

INTAVA 
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big reasons for selling 

AEROMATIC PROPELLERS 




BETTER TAKE-OFF, CLIMBING, CRUISING, LANDING 
MAKE MANY PRIVATE FLIERS AEROMATIC PROSPECTS 

Aeromatic Propellers have that ideal combination of yielding a profitable re- 
turn on the initial sale . . . and helping bring more business your way there- 
after. And there’s the further advantage of selling an exclusive item, too 
. . . since Aeromatic is the only fully automatic variable pitch propeller! 

Without any controls or gadgets, the Aeromatic Propeller varies its own 
pitch in response to natural forces . . . utilizes full engine power at rated 
speed . . . insures maximum performance under all flight conditions. That 
means up to 33% shorter take-off runs . . . up to 25% faster climbing . . . 
top cruising performance on minimum fuel consumption . . . long, flat 
glides for landing with a quick pick-up if pilot overshoots his field. 

Performance like that makes Aeromatic Propellers easier to sell ... in- 
sures satisfied customers. If the planes you are now selling do not already 
include Aeromatic Propellers as standard or optional equipment . . . write 
today to your distributor or manufacturer. Point out how Aeromatic can 
do the double job of improving flight efficiency and boosting profits for the 
planes you sell! Aeromatic, 647 Scott Street, Baltimore 3, Maryland. 
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f/y the Wor/d Airways! 


The Amphenol name flies the skies of the world, not only in American planes, 
but in foreign commercial planes as well. All during the war Amphenol 
furnished the largest portion of the cables, connectors and plugs for com- 
munications and radar equipment used in Allied planes. Today Amphenol 
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Waldes Truarc precision retaining rings eliminate costly 
machining by replacing nuts, shoulders, collars and cotter 
pins. They allow lighter, more compact units — make assem- 
bly and disassembly quicker, easier. Truarc rings give better, 
more dependable retention because their mathematically pre- 
cise construction insures lasting, perfect circularity — insures 
a never failing grip. There’s a Truarc ring for every mechan- 
ical product 

WALD E S 

TRUARC ^ 


Trupan Tripod Manufactured by Accmatool Co., Inc., N. Y. 25 


FR€€! 


NINE TRUARC RINGS ELIMINATE 
EXPENSIVE MACHINING ON 

ACCMATOOL "TRUPAN" TRIPOD 


Use of 9 TRUARC retaining rings in manufac- 
ture of the TRUPAN Tripod has resulted in a 
light, compact design — with reduced production 
costs. Truarc rings eliminate expensive machining 
required for nuts, threads, screws and shoulders. 


Truarc Bowed ring and a standard Truarc ring 
position the vital center pivot pin. The bowed 
ring exerts a downward pressure of 50 lbs. — gives 
-way spring action— Aries up end-play resili- 
enlly. "Shimmy" from cumulative tolerances in 
manufacture, or from constant wear is eliminated. 


leg is positioned on its hinge by a spring 
washer and a standard Truarc ring mounted at 
either end of a small steel hinge pin. This con- 
struction assures constant tension. The Tripod sets 
up accurately without adjustments, indefinitely. 
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WALTER 

Crash Trucks 


Get through 


in any 


emergency . .. 


. . . Regardless of weather or running conditions 


t Accidents usually pick the worst spots at the 
worst times. But Walter Crash Trucks are ready 
for the worst. For instance: A plane overshoots 
the field during a storm and crashes. It must be 
reached quickly to beat fire hazards, to speed 
rescues, etc. Even though they must cross plowed 
fields, bogs, dumps, snow, soft dirt, mud or steep 
grades — Walter Crash Trucks get to it fast. They 
have the 100% traction and power of the Walter 
Four Point Positive Drive. 

In this drive system, power is proportioned to the 
FOUR driving wheels according to their traction, 
by three automatic locking differentials. Should 
one, two or even three wheels lose traction — the 
mates carry on. This also eliminates bogging 
down in emergency towing, as well as adding 


surefooted safety when speeding over trcach- 

Walter Crash Trucks have high ground clearance 
and each axle is a solid bar protecting the vital 
driving mechanism. You will never find a ripped 
axle housing on a Walter Crash Truck! Other 
features include tractor type transmission, en- 
gine forward design, suspended double reduction 
drive. Write for full information about these 
unique trucks — their extra traction may save 
lives on your field some day! 






B0X0CKET 
WRENCHES 

Powerful, safe leverage that 
invites confident wrench speed 

Slipping handily into hard-to-gec-at places 
. . . engaging the nut on all six corners with 
an encircling can't-slip-can't-spread grip . . . needing 
only half ibe space of an end wrench for full handle 
movement . . . Snap-on Boxockets are speed tools and 
safely tools on tough nut-turning operations. Cham- 
fered openings slip readily over the nut. Double- 
broaching permits operation within a 15° arc. Round 
handles provide comfortable grip. Snap-on Box- 
ockets work swiftly and efficiently in many spots in- 
accessible to other wrenches. 

For maximum usefulness on a wide range of work, 
Snap-on offers 13 types of its popular Blue Point 
Boxockets — in angled, offset, combination and flare 
nut heads — and in standard wrench sizes from 
Jfj" to 414". Available through Snap-on's nationwide 
direct-to-user tool service. Write for the Snap-on 
catalog of industrial wrenches. 

SNAP-ON TOOLS CORPORATION 
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FOR THE I MPROVEMENT OF STRUCTURAL PARTS 
AND CONTROL SURFACES 



B ecause it will outperform other 
materials, U • S • S Stainless Steel 

aileron struts, elevator frames, stabi- 
lizer and rudder frames, fuselage 
skeletons, etc. 

U-S-S Stainless Steel makes pos- 
sible the highest strength-weight 
ratios. Its superlative corrosion re- 
sistance eliminates the need for pro- 
tective coatings— makes it unneces- 
sary to provide for weakening by 

Correct design, by making use of 
stiffeners, corrugations, box columns, 


and other readily built-up structures, 
results in thin-walled, lightweight 
constructions which retain their 
superior strength indefinitely. U-S-S 
Stainless Steel’s greater resistance to 
fatigue, shock and abrasion are as- 
surance of longer life and lower main- 

The U-S-S Stainless Steels devel- 
oped for aircraft use not only have 
exceptional formability but can be 
spotwelded 20 to 100 times faster 
than riveting. Thus they lower fabri- 


cation costs and make it possible to 
take full advantage of the latest im- 

rication techniques. 

We can supply U-S-S Chromium 
Nickel and Chromium Stainless 
Steels not only in many different 
analyses but in the most complete 
range of forms, sizes and surface fin- 
ishes anywhere obtainable. 

Our metallurgists will gladly co- 
operate with you in using them most 
efficiently. 


U-S-S STAINLESS STEEL 


■ BILLETS • PIPE - 


- WIRE • SPECIAL SECTIONS 



RE COMPANY, Cleveland, Chicago and New York 

STEEL CORPORATION, Pittsburgh and Chicago 

\ STEEL COMPANY, San Francisco 

IAL TUBE COMPANY, Pittsburgh 

IRON & RAILROAD COMPANY. Birmingham 


UNITED STATES STEEL 
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DEPENDABLE 



WHENEVER YOU FLY 
WHEREVER YOU FLY 


EFEN1 DOUGLAS DC-4 


ATION. .1 illy. 
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K 


OHLEK’S new "All-Aluminum” engine awarded the "approved” rating, for quality 


variety of types an 



KOHLER of KOHLER 


UMBING FIXTURES AND 


TINGS 


ELECTRIC PLA 


i n ri 



ferritic 


is a mild word 


for stresses in the "prop" hub 






UTLER^QUILT 

RAO'AJ- 

X2££~ 


Administration Building Chosen For 
First Model Airpark 

In early June, Eldon, Missouri dedicates a modern airpar 
It is widely proclaimed as the model for thousands of lant 
locked communities which want to reap the benefits of an ai 
link with the air lanes. Chosen for the Administration Buili 
ing of the model Eldon Airpark was the Butler key-locke. 
panel-framed steel building at the left. 


UTLER MANUFACTURING C OMPANY ^ 



IHH BA L • 

SPHERICAL BEARINGS 


HEIM UNIBAL SPHERICAL BEARINGS 

for correction of misalignment 

Developed during the war for exclusive use in airplane 
construction, the unusual principle used in making the 
Heim Unibal Spherical Bearing is meeting with enthusi- 
astic approval by American Industry in general. Using 
only one ball instead of a double row of balls in a race, 
a greater surface supporting area is presented and 
heavier loads can be carried without breakage. Longer 
life at lower initial cost, coupled with the self aligning 
feature of this new type of bearing make it a must for 
today's production needs. 


As used in the NEW 
ANCHOR STERISEAL 
MACHINE 

The Anchor Hocking 
Glass Corporation, Lan- 
caster, Ohio, supplies 
the new Anchor Steriseal 
Machine to food packers 
for high production 
steam vacuum sealing of 
glass containers with 
Anchor AH-N Caps. A 
small, but important part 
of this machine is the 
Heim Unibal Spherical 
Bearing used to support 
one end of the Helicoid 
Timer. 


PLEASE WRITE FOR 


THE HEIM 



CATALOG NO. 11 


COMPANY 


CONNECTICUT 
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For the “ Swift Completion of their Appointed Rounds’’ 


The mail goes through! 

For "neither snow nor rain nor sleet 
nor gloom of night stays these couriers 
from the swift completion of their ap- 
pointed rounds.” — the creed of a great 
Government service. 

"Swift completion” has become an in- 
creasingly important part of this service 
— and Air Mail has lent wings to the Post 
Office Department’s traditional speed. 

With characteristic imagination, 
Fairchild engineers now offer new wings 
for the mail. They have created an in- 
terior arrangement for the Packet that 
converts this cargo carrier into a flying 
mail car— a plane to carry air mail ex- 
clusively— and efficiently — by the Ion! 


It is the logical answer to the ever- 
increasing demand for mail by air. With 
its ability to use less-than-average length 
runways; carry heavy loads economically 
for long or short distances; to load and 
discharge cargo fast, the Packet is a 
transport to widen immeasurably the 
scope of Air Mail service — even to off- 
the-line points. 

With the design for a flying mail car, 
typical Fairchild engineering ingenuity 
has again created the "touch of tomor- 
row in the planes of today” — converted 
the versatile Packet into a transport 
that anticipates the day when all first 
class mail will be sped toward its destina- 
tion by air. 



hair child Aircraft 
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A STAR IN OUR CROWN . . . MONEY IN YOUR POCKET 


I^[ ore precious to this company than' all the physical 
assets is UNITED STATES TRADITIONAL QUALITY . . . 
more precious to you is the quality which puts money in 
your pocket because the tools stand out as superb 
examples oi the toolmaker s craft. 

Put this to the test ... do as leaders in your industry 

have been doing lor 48 years respect the 

GOOD MECHANICS' CHOICE . . . depend on 

UNITED STATES ELECTRICAL TOOLS 
FOR PRODUCTION AND MAINTENANCE 


ELECTRICAL 
TOOL CO. 

CINCINNATI 14. OHIO 

- 


Your Jobber 
Stands By to Serve 

United States Electric Tools and 





Write for catalog, 
delivery dates 
and other information. 



SPECIAL V 4" LIGHT WEIGHT 


AVIATION DRILL 

Model 14ARD 
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T HE CP-450EA Pneumatic Riveting- 
Dimpling Machine assures precision 
coin dimpling of magnesium and the 
harder aluminum alloys. The deflection 
plate and the adjustable coining ram 
pressure device (exclusive with Chicago 
Pneumatic) assure positive control of 
pressures between dimpling dies, irre- 


spective of any line pressure variations. 

This improved, electrically controlled 
machine elimininales cracked dimples 
. . . controls fluslmess to plus or minus 
.001" . . . and assures accurate nesting 
of dimples. Write today for further in- 
formation covering the improved model 
CP-450EA riveting-dimpling machine. 



Chicago Pneumatic 

TOOL # c O rv\ P A N V 

General Offices: 8 East 44th Street, New York 17, N. Y. 
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RCA presents 

a complete radio system 
for the light plane 


impact 

railing 


r occupies only a standard panel 
d covers the 200 to 415 kc 
range. It has a 278 kc fixed-tuned position for reception of 
traffic control instructions. Power supply and IF-Audio 
units can be mounted in any convenient place in the plane 
. . . cable lengths are not critical. 

The chromium-plated AVA-129 Loop Antenna mounts 
on top or bottom of the aircraft fuselage — and provides a 
double check on course flown as well as guidance off the 
airways. Cross-country flight can be undertaken with real 
confidence — cross-bearings make it easy to fix position at 


RCA Loop An 

Aircraft Radic 
and air naviga 


AVA-129. Light 
iver for radio-dir] 


You’ll want to know more about this modern light-plane 
radio "family.” For detailed specifications and the complete 
story write today to Dept. 15-G. 



AVIATION SECTION 

RADIO CORPORATION of AMERICA 

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J. 
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AIRCRAFT BATTERIES 


Exide has pioneered in the development of batteries designed specifically for aircraft. They 
assure safe, trustworthy performance — low maintenance cost. That’s why Exides are 
favored by engineers, manufacturers, maintenance men, and plane owners. 

There is an Exide Aircraft Battery for planes of every type. Exide sales and service cover 
the country from coast to coast. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 

Exide Batteries of Canada, Limited, Toronto 
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Steady as you go 





Product of many years' research and steady 
development, the Bell Helicopter is the first 
rotary-wing aircraft to receive an Approved 
Type Certificate from the CAA. 

Bell is building helicopters for delivery late 
this summer. We believe ardently in the future 
of this unique rotor-craft. It offers a new and 
almost unlimited utility to government agencies, 
industry and agriculture. 

Because it can take off vertically and fly low 
and slow, the Bell Helicopter unlocks the doors 
to hitherto inaccessible places. No landing strips 
or costly ground facilities are needed. A pat- 
ented gyro stabilizing device assures inherent 
flight stability and offsets any tendency to tilt, 
pitch or sway. All the way is steady as you go. 

To find out what this new kind of flight can 
mean to you in your business— write Helicopter 
Division, Bell Aircraft Corporation, P. O. Box 1, 
Buffalo 5, New York. 


AND BUILDERS 




PACEMAKER OF AVIATION PROGRESS- DESIGNERS 


AIRACOBRA, KINGCOBRA AND AMERICA'S 




LYCOMING 


AIRCRAFT 

ENGINES 


More power to Piper! 

Piper’s installation of Lycoming power in their 
20,000th, as in thousands of its fine predecessors, is a 
tribute to Lycoming reliability. It takes years of sea- 
soned experience to build good, safe planes. Experience 
alone can engineer sound, reliable engines. 

Lycoming, builder of engines since 1910, offers 
advanced designs for every personal plane need from 
65 h.p. to 350 h.p. Unequaled in engineering excellence 
and proved dependability, Lycoming engines in terms 
of initial cost, maintenance and reliability are the 
lowest priced on the market. 

For safe, sure flying — insist that your plane is 
powered by Lycoming. 


Lycoming Division, Dept. B-4, The Aviation Corporation, Williamsport, Pa. 
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THE fin CS [^-EQUIPPED FIREBALL 


/ 


/ 



The world's first plane to combine jet and 
reciprocating power plants, the Fireball, with 
a maximum range of 1500 miles, streaks 
through the skies at speeds of more than 300 
miles per hour. Naturally, dependable bear- 
ings are needed for its fast-moving parts. 
That’s why S5CSSF Bearings are up front on 
crankshaft and propeller shaft of the 1350 h.p. 
Wright Cyclone Engine and in the rear on 
General Electric’s turbo-jet engine. Made 
with infinite care, these precise bearings make 
certain of reliability under high temperatures 
at extremely high speeds. Aviation's pioneering 
achievements and gSDSEF Bearings go together 
. . . always. toes 

ffiDSIF INDUSTRIES, INC., PHILA. 34, PA. 
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AMAZING STRENGTH and STABILITY 


. . . now being used for floors, partitions, shelv- 
ing and other parts by: 


American Overseas Airlines, Inc. 
Boeing Aircraft Company 
Douglas Aircraft Co., Inc. 

Grumman Aircraft Engineering Corp. 
Lockheed Aircraft Corporation 
The Glenn L. Martin Company 
Pan American Airways 
Republic Aviation Corp. 


. . . extensively used in the famous Lockheed 
Constellation, the Douglas DC 6 and DC 8 and 
the new Martin 202. these panels show excep- 


tional stability under extreme variations of tem- 
perature and humidity. 

Made of phenolic resin impregnated cotton, the 
honeycomb core weighs as little as 4 lbs. to the 
cu. ft. Weldwood and Armorply Honeycomb 
structural panels possess extreme stiffness plus 
the ability to work up to a yield-point without 
buckling. Honeycomb cores are made of paper, 
cloth. Fiberglas, etc., and faced with decorative 
wood veneers, aluminum alloys, stainless steel, 
or plastic sheets bonded to the core by a new 
thermosetting adhesive. 

Complete engineering data on request. 


UNITED STATES PLYWOOD CORPORATION 

55 West 44th Street, New York 18, N. Y. 
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IRVIN 

Chair Chute Sit tel »/ 


Now .. . NEW HELP FOR 
FORECASTING WEATHER 
in ocean and seaboard areas 


10 Days' Free Examination 
Mail this coupon 


FOR EVERY PASSENGER 


• In modern cabin 
airplanes, every pas- 
senger may have the 
protection of the 
IRVIN CHAIR 
CHUTE. Inconspic- 
uously installed, it 
appears simply as a 
comfortable back in 
the passenger's chair 
. . . yet it is ready for 
instant use. 


HIVING AIR CHUTE CO. 

i\( oiirnn.tTEn 

Main Office: 1670 Jefferson Ave., Buffalo 8, N.Y. 
Complete Faelorie, in Buffalo. N. Y.. Glendale, Calif. ( I SOT Firmer 
Si.), and Lexington. Ky.. li. S. A — Canada, England and Sweden 


Sew illitslraletl catalog giving tle- 
lails of all types of IRVIN 
pucks sen! on request. 
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Have the 

...from KESTER 


• Tight, permanent solder bonds depend on the flux 
... a chemically and physically correct flux that 
properly cleans the work and prevents reoxidation. 

• Different solder jobs require different fluxes, an- 
other important point to consider. 

• You can get the right flux for your particular sol- 
dering operation . . . right in kind and right in quality 
. . . from Kester, for 47 years the recognized solder 
authority. Consult Kester engineers at any time, 
without obligation. 


Mm iTl 





THEY ALL 

SPEAK 

AND 

LISTEN 

WITH 

AVID METER 

• Headsets 

• Hand Microphones 

• Boom Microphones 

• Aircraft Intercom 

• Hostess Handsets 

AVI D METER 

CORPORATION 

370 W. 35th ST., NEW YORK 1, N.Y. 

Sales Offices: Baltimore, Cleveland, Detroit, Chicago, 
Indianapolis, Kansas City, Los Angeles, 
Seattle, Tulsa, Dallas 
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Line a R O-Rings . . . 

Simple , Economical, Effective 

"'Jke 'UeJiiatile Pachinrj." 

Normally circular in cross-sections. Linear O-Rings are pre- 
cision molded to close tolerances, from a highly resilient 
synthetic rubber compound; resistant to all widely used hy- 
draulic fluids and many other industrial liquids and gases. 
O-Rings reduce manufacturing costs, require less space and 
seal effectively in both directions at low and high pressures. 
These elastic packing rings ore readilyreplaceable, foolproof 
and require no adjustments. Frictional drag is low. Some 

the accompanying diagrams. 


On high pressure in- 
stallations exceeding 
1500 p.s.i., or where 
clearance ("C") is more 
than .004", the use of 
leather back-up rings is 
suggested to prevent 
extrusion. Back-up rings 
may be used on lower 
pressure applications, 
too, and will assist in 
lengthening packing life. 


For all static seals, 

but especially those 
troublesome low pres- 
sure conditions (less than 
100 p.s. ■.), the applica- 
tion of semi-vee groove 
is recommended. 





All pneumatic equip- 
ment should provide 
for lubrication of the 
packing. Diagram shows 
a suggested arrange- 

O-Ring groove. 


Sample rings will be furnished on request. Consult linear 
engineers for the application of Linear O-Rings to your new 



tion developed by Fenwal, Incorporated, for unerr- 
ingly accurate thermal control in a wide variety of 
applications. The Fenwal Thermoswitch, containing 
Callite Silver Contacts, is the prime factor in thermo- 
technics. The Thermoswitch, in its many types and 
adaptations, offers a lightweight, compact, vibration- 
proof, highly sensitive yet rugged, regulatory and 
detectory unit of almost unlimited utility. 

Callite Silver Contacts' high electrical and thermal 
conductivity were ideal for Thermoswitches. We pro- 
duce over 6,000 other types of contacts which repre- 
sent our close cooperation with product designers 
and manufacturers in improving performance or cut- 
ting assembly costs. Take advantage of our quarter- 
century of specialized metallurgical experience. We 
may be able to save you time and money. Callite 
Tungsten Corporation, 545 Thirty-ninth St., Union 
City, N. J. Branch Offices: Chicago, Cleveland. 




LINEAR Incorporated 

EXECUTIVE OFFICES & FACTORY 
STATE ROAD & LEVICK STREET 
PHILADELPHIA 35, PENNA. 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 40 YEARS 
Write for information 

FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 


FITZGERALD 

^(GASKETS 



Where To Buy 


HEAVY-DUTY BENCH-TYPE 

ENGRAVING MACHINE 



THE PANTO MODEL UE-3 


NOW AVAILABLE 

Open time for drop hammer work 



C. DUKE MULLER INDUSTRIES 


pUINCY, MICHIGAN 


Your Inquiries to 



The 

WHERE TO BUY 
SECTION 
of 

“AVIATION” 

supplements other ad- 
vertising in this issue 
tcilh these additional 
announcements of prod- 
ucts and services essen- 




tial to modern aeronaut- 
ical work. Make a habit 
of checking this page 

AVIATION 


AVIATI 


illy, 1946 



Aviation s Market Place 



AVIA' 








AVIATION'S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPKOYEH UEP.il H STATIUS IBS 

carburetors • mai;m:tos • generators 
ELECTRICAL EQUIPMENT • BATTERIES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 

S IWIIAIIII A inCII AFT I QI Il’TIFM CO. 

IWOSEVEI.T FIFI.lt • MISKOI.A. I_ I.. N. Y. • |; WIDE\ CITY 87ita 


ATTENTION CANADIAN ENGINEERS 

Your country has an enviable record. It has Infinite resources. 
It will have a brilliant future. 

The Aircraft Industry in Canada is still in its infancy. It needs 
Canadian brains and Canadian energy to develop. It can 
develop into an enterprise of vital national importance. Already 
it has made a significant contribution to world market. 

This Company has been given a unique opportunity coupled 
with a heavy responsibility. The selection of men with vision 
for the permanent engineering staff is of the utmost importance. 

There are vacancies for graduate engineers. AERONAUTICAL 
MECHANICAL, ELECTRICAL AND CIVIL, ranging from senior 
mechanical engineer to junior stress analyst. We are only 
interested in qualified personnel — we expect to pay accordingly. 

AFFLY TO:— 

CANADAIR LIMITED 

F. O. BOX 6087 MONTREAL, QUEBEC, CANADA 





AIRCRAFT 

PRODUCTION MANAGER 

Ability to assume complete charge of 
all planning, scheduling, and control 

Professional 

Services 




rapidly growing company. 

McDonnell Aircraft Corporation 

Lembert-St. Louis Municipal Airport 

KASS & COMPANY, INC. 

Aviation insurance 
Consultants 

60 John St„ NYC • BO 8-4426-7 



WANTED 

AERONAUTICAL ENGINEERS 
STRESS ANALYSTS 
and LAYOUT DRAFTSMEN 

LANCASTER, ALLWINE & ROMMEL 
Registered Patent Attorneys 

in Philadelphia area. Wanted tame, 
diately. Please answer and give all 
essential details in first letter. 

LAWRENCE J. MAflHOEFER 
Consulting Engineer 
431 MARKET STREET • CAMDEN. N. J 



MILITARY RELEASE 
INSTRUMENTS 



OVER- 
SHOP. 

NO FINER INSTRUMENTS AT ANY 
PRICE. 

ALLIED AIRCRAFT CO. 

CLARENDON HILLS, ILLINOIS 


L INSTRUMENTS AS 
,ULED BY CAA API 


tfROJRADfs 

Rooievolt Field, L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Stetion I IS 


FOR SALE 

Koco/ion /a Alaska, Fly Own Plana Hamm 

WACO ZGC-7, Jacobs 285 L-S 
WACO ZGC-7, Jacobs 285 L-5 


Watch- 


Aviation's Market Ploc 
for "OPPORTUNITY" 
Advertising 
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AVIATION S MARKET PLACE 


AIRCRAFT 

VENEER 

We have approximately 

850.000 ft. of Spruce Air- 
craft veneer, about 250,- 
000 ft. of which is 1/85" in 
thickness and the balance 
1/64". Perfect stock pack- 
aged in cases ready for 
immediate shipment. A 
favorable price will be 
made on substantial 
quantities. No orders will 
be accepted for less than 

50.000 ft. 

Further details on application 

UNITED STATES PLYWOOD CORP. 

Wetdwood Building 
55 West 44th St., New York 18, N. Y. 



LF\»¥i t s£fi2r Ss 

PAN AMERICAN 
NAVIGATION SERVICE 
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IMPORTANT! 
PHENOL FIBRE SHEET 

Offered for Immediate Sale 

QUANTITY SIZE SPECIFICATION 


NS-I7P5 Type PBO 


* ALSO VARIOUS SIZES OF 
FIBRE TUBING AND RODS 

★ 

( All Materials Subject to Prior Sale ) 

★ 

THE COMMERCIAL SURPLUS SALES CO. 

2401 FREDERICK AVE„ BALTIMORE 23. MD. 
TELEPHONE - GILMOR 3665 
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FOR UNIFORMS THAT SPELL SERVICE-DEMAND 

TWILL 


"FROM COTTON TO CUTTER" 


THE REEVES FABRIC GROUP INCLUDES: Reeves 
Glengarrie Poplin • Reeveking Gabardine • 


REEVES BROTHERS, 

54 WORTH STREET . NEW YORK 13, F 


Uniforms and work clothes of durable, smart looking Reeves 
Army Twill insure good appearance. High tensile strength 
means rugged wearability. Vat dyed colors are fast to sun, 
water and perspiration. Sanforized Shrunk", they retain 
smart tailoring after repeated washings. Remember — over 
90 million yards of Reeves Army Twill helped equip 
America’s fighting men— exceeding Government s 
tions under the toughest climatic and combat conditi 


• Philadelphia • St. Louis • 


AVIATION. 



hen Betsy Ross made the first authentic American flag her 
handiwork symbolized the fundamentals that made this 
country great — unity of thought and purpose, patriotism, 
honest workmanship, honest materials and a host of 
others. In these critical times those same fundamentals, so 
indispensable to the making of a great America, must 
be maintained to keep her great. 



in modern plants 


that forge magnesium 


they’re forging soundness! 




For jobs where stressed parts need lightness, it's magnesium they’re 
forging today. This daily practice in up-to-date shops is turning 
out strong, lightweight forgings thot are exceptionally sound! 

Good fatigue strength is a feature of magnesium forgings — essential 
for parts that must stand repeated stresses. Their soundness is the 
quality that counts in applications that call for pressure tightness. In 
short, magnesium gives you all the advantages of forging — plus 
lightness unmatched by other structural metals. 

There's a wide variety of magnesium forgings now in general use. 
Applications include many such parts as aircraft engine bearing 
caps, bearing housings, hinges, engine mountings, valve and pump 
bodies, control levers, brackets, and fittings. For full and detailed 
information, contact the nearest Dow office. 









LIGHTEST OF AIL STRUCTURAL METALS 






Entertainment plus navigation and communications 



-dk 


A/* 


»/y/re 


SPECIFICATIONS 


SIZE: 6 V 2 " wide, 11" 
high, 12 %" long. 
WEIGHT: Approxi- 

mately 6 pounds (less 
batteries). 

FREQUENCY RANGE: 

3 bands; 195 — 410kc.;540 — 1620 kc.; 
2000 — 5800 kc. 


RANGE FILTER: Built-in for 195—410 kc. band. 


POWER: Self-contained A-B power pack with 110 V. 
AC-DC plug in. 

ANTENNA: All purpose self-contained loop for recep- 
tion and direction finding on range and broadcast bands. 
External antenna connector also provided for all 
three bands. 


LOUDSPEAKER: Full-size dynamic permanent magnet 
type. 

HEADPHONES: Built-in jack connector. 

CASE: Modem styling with two -tone textile leather 
covering and piano hinge door for complete protection 
of dial, speaker, jacks and controls. 


At home, afloat or in the air, the Bendix FLIGHTWEIGHT 
portable combines the functions of an aircraft, marine and home 
radio receiver. Neatly compact in a modern textile leather carry- 
ing case, this 3 band sportsman’s portable radio is distinctive in 
both design and function. 

Created especially for personal planes and private boat operators 
by Bendix, the greatest name in aircraft radio, this handy unit 
brings you weather reports, navigational aids for direction finding, 
air and marine communications reception and regular broadcast 
entertainment. Powered from self contained long-life batteries 
or operated on 110 volts AC-DC current, this new portable is 
equally useful and entertaining in a plane, boat, room, at the 
campfire or picnic. 

Ask your airport Dealer about it or write Bendix Personal Avia- 
tion Sales. 



BENDIX RADIO DIVISION I, BALTIMORE 4, MARYLAND 

WEST COAST BRANCH — 7239 AIR WAY , GLENDALE, CALIFORNIA 



